An architectural vision of Marysville, Kansas : community energy planning and design - a process to achieve a self reliant, sustainable future by Dubois, James H
AN A R C H I T E C T U R A L VISION OF M A R Y S V I L L E , KANSAS 
C O M M U N I T Y ENERGY P L A N N I N G AND DESIGN - A PROCESS TO A C H I E V E A 
SELF R E L I A N T , S U S T A I N A B L E FUTURE 
by 
JAMES H . DUBOIS 
if 
B . A . , K a n s a s State U n i v e r s i t y , 1978 
A M A S T E R ' S T H E S I S 
s u b m i t t e d in p a r t i a l f u l f i l l m e n t of the 
r e q u i r e m e n t s for the degree 
M A S T E R OF A R C H I T E C T U R E 
D e p a r t m e n t of A r c h i t e c t u r e 
K A N S A S S T A T E U N I V E R S I T Y 
M a n h a t t a n , Kansas 
1985 
Dedication 
—T o my son J o s h u a - -
May his f u t u r e be as bright as the one e n v i s i o n e d h e r e . 
Acknowledgements 
F i r s t and f o r e m o s t , I w o u l d like to thank my wif e 
M a r i a n n e , and son J o s h u a for t h e i r e n d u r i n g p a t i e n c e and 
n e v e r - e n d i n g s u p p o r t , w i t h o u t w h i c h this d o c u m e n t w o u l d not 
have r e a c h e d c o m p l e t i o n . 
"An A r c h i t e c t u r a l V i s i o n of M a r y s v i l l e , K a n s a s " 
r e p r e s e n t s the w o r k of many i n d i v i d u a l s . The good c i t i z e n s 
of M a r y s v i l l e who p a r t i c i p a t e d in the energy s u r v e y , and 
c o n t r i b u t e d e n d l e s s h o u r s in d i s c u s s i o n s e m i n a r s s h o u l d be 
re c o g n i z e d for t h e i r c o n t r i b u t i o n to this p r o j e c t . Many 
people h e l p e d in the c o l l e c t i o n of i n f o r m a t i o n for the 
M a r y s v i l l e E n e r g y D e m a n d A s s e s s m e n t , i n c l u d i n g 16 
a r c h i t e c t u r a l d e s i g n s t u d e n t s in P r o f e s s o r Gary C o a t e s ' f a l l 
s e m e s t e r of 1982 U r b a n D e s i g n S t u d i o . Alan E d g a r w o r k e d h a r d 
on the d e s i g n of the s u r v e y , and on p r e l i m i n a r y data 
a n a l y s i s . 
S p e c i a l r e c o g n i t i o n s h o u l d go to Steve Ernst who spent 
c o u n t l e s s h o u r s c o m p i l i n g the e n e r g y data and a s s e m b l i n g the 
i n f o r m a t i o n into a w o r k a b l e d o c u m e n t - The M a r y s v i l l e E n e r g y 
S t u d y , S t e p s T o w a r d a S u s t a i n a b l e C o m m u n i t y Energy F u t u r e . 
His r e p o r t was the basis for n u m e r o u s p r o j e c t s r e l a t e d to 
M a r y s v i l l e ' s energy f u t u r e , i n c l u d i n g this t h e s i s . 
P r o f e s s o r s Tony B a r n e s , E u g e n e M c G r a w , and Ray 
W e i s e n b u r g e r p r o v i d e d i n t e l l e c t u a l s u p p o r t t h r o u g h o u t the 
wr i t i n g and d e s i g n of this t h e s i s . A l s o , W a y n e B o w e r and 
Ral p h B a l a u n of M a r y s v i l l e p r o v i d e d c r i t i c a l r e v i e w of the 
de s i g n in p r o g r e s s . 
And f i n a l l y , a s p e c i a l note of than k s to my M a j o r 
A d v i s o r in this p r o j e c t , P r o f e s s o r Gary C o a t e s , for it was 
the p h i l o s o p h i e s of s u s t a i n a b i l i t y and s e l f - r e l i a n c e held so 
dea r to him w h i c h s p a r k e d my re t u r n to Ka n s a s S t a t e in the 
f a l l of 1 9 8 2 , and set the stage for my e m b a r k i n g upon such a 
tho u g h t p r o v o k i n g and r e v o l u t i o n a r y d e s i g n p r o c e s s . 
( N u m e r o u s p h o t o s and s k e t c h e s a p p e a r t h r o u g h o u t this r e p o r t ; 
a c k n o w l e d g e m e n t s for these w o r k s are c o n t a i n e d in the L i s t Of 
T a b l e s ) 
i 
Table of Contents 
A c k n o w l e d g e m e n t s 
List of Fi g u r e s 
List of T a b l e s 
CHAPTER 
I. S u m m a r y of Report 
II. The M a r y s v i l l e , Energy Study 
I n t r o d u c t i o n 
Energy Study F i n d i n g s 
C o n c l u s i o n 
III. O p t i o n s A v a i l a b l e 
B u s i n e s s - A s - U s u a l (Hard P a t h ) .... 
Soft Path S c e n a r i o 
Soft Path S t r a t e g y One 
Soft Path S t r a t e g y Two 
Soft Energy Path Summary 
I V . W h e r e Do We Do From Here? 
V. Design P r o p o s a l s 
Land Use 
Flood Plain 
H o u s i n g 
R e l o c a t i o n 
New Housing 
Housing G u i d e l i n e s 
C e n t r a l B u s i n e s s D i s t r i c t 
Building R e n o v a t i o n 
Second Story R e h a b i l i t a t i o n . 
St r e e t s c a p e 
C o m m e r c i a l - I n d u s t r i a l 
M u n i c i p a l 
H y d r o e l e c t r i c Power 
M u n i c i p a l I n f r a s t r u c t u r e .... 
Public S p a c e s , 
Comm u n i t y Image 
V I . Summary of R e c o m m e n d a t i o n s , 
Lea d e r s h i p 
Vision of the Future 
E d u c a t i o n 
T o o l s - F i n a n c i a l 
T o o l s - Re g u l a t o r y 
Plan of Action 
i 




































V I I . C o n c l u s i o n 
V I I I . B i b l i o g r a p h y / S e l e c t e d R e f e r e n c e s 
A p p e n d i x 
A . M u n i c i p a l Solar U t i l i t i e s 






List: of Figures 
Figure Page 
1. M a r y s v i l l e Energy Cost by Se c t o r and by 
Energy Type - 1982 7 
2. R e s i d e n t i a l End Use Energy Demand - 1982 8 
3. R e s i d e n t i a l Energy Demand and Cost - 1982 8 
4. C o m m e r c i a l Energy Demand and Cost - 1982 10 
5. C o m m e r c i a l Energy Demand and Cost by Subcategory - 1982 10 
6. C o m m e r c i a l End Use Energy Demand - 1982 10 
7. M u n i c i p a l Energy Demand and Cost - 1982 11 
8. M u n i c i p a l Energy Demand and Cost by Subc a t e g o r y - 1982 11 
9. Schools Energy Demand and Cost - 1982 12 
10. T r a n s p o r t a t i o n Energy Demand and Cost by Vehicle Type 12 
11. Fossil F u e l Age - H i s t o r i c a l Profile 
S o u r c e : Winona - Tow a r d s An Energy Conserving C o m m u n i t y , 
U n i v e r s i t y of M i n n e s o t a , S c h o o l of Arc h i t e c t u r e and 
Lan d s c a p e ; M i n n e a p o l i s , M i n n e s o t a , 1 9 7 5 . p p . 1 13 
12. Recycling of Nutr i e n t s and Flow of Energy in Biosphere 
S o u r c e : Winona , p p . 19 15 
13. Length of Time P l u t o n i u m - 2 3 9 Must be Isolated From 
the Biosphere 
Source: W i n o n a , p p . 5 16 
14. Kansas Power & Light Electric Rate History 18 
15. Getting It All T o g e t h e r . . . I n t e g r a t e d Systems 
Source: Winona , p p . 24 19 
16. Solar W a l l A p p l i c a t i o n s 
S o u r c e : Solar R e m o d e l i n g , Sunset M a g a z i n e , Menlo 
Park C a l i f o r n i a : Lane P u b l i s h i n g C o , 1982. p p . 14 20 
17. Window Box Heater 
Source: Solar R e m o d e l i n g , p p . 14 20 
18. Greenhouse 
S o u r c e : M a z r i a , E d w a r d , The Passive Solar Energy B o o k , 
E m m a u s , Pa.: Rodale P r e s s , 1 9 7 9 . pp. 208 21 
19. Insulating Curtains 
Source: The Passive Solar Energy B o o k , pp. 230 21 
20. Solar G r e e n h o u s e 
Source: The Passive Solar Energy B o o k , pp. 55 21 
21. P h o t o v o l t a i c A p p l i c a t i o n 
Source: "Arco Solar N e w s " , V o l . 3 . No. 1., W i n t e r , 1983 ... 22 
22. H y d r o e l e c t r i c Power 
S o u r c e : C l e g g , P e t e r , New Low-Cost Sources of Energy 
for the H o m e , C h a r l o t t e , V e r m o n t , Garden Way P u b l i s h i n g , 
1975 . pp.137 25 
23. P h o t o v o l t a i c s 
S o u r c e : "Arco Solar News" 25 
24. Wind Power 
S o u r c e : New Low-Cost S o u r c e s of Energy for the 
H o m e , pp.131 26 
25. C o m p r e h e n s i v e C o m m u n i t y Energy Planning M e t h o d o l o g y 29 
26. M a r y s v i l l e , K a n s a s , 9 t h . & Broadway - Circa 1925 29 
27. M a r y s v i l l e , K a n s a s . 9 t h . & Broadway - Circa 1925 30 
28. Map - M a r y s v i l l e , Kansas - 1982 31 
29. F l o o d p l a i n Psychology 
S o u r c e : B e c k e r , William S . Come R a i n , Come Shine: 
A_ Case Study of a Relo c a t i o n Project at Soldiers 
G r o v e , W i s c o n s i n . M a d i s o n , W i s c o n s i n : Bureau of 
Water Regulation and Zoning 32 
30 . M a r y s v i l l e , Kansas - 1973 Flood 
S o u r c e : "Flood Insurance Study - City of M a r y s v i l l e , 
K a n s a s " , Feasibility Report on Flood Problems In 
The Vicinity of M a r y s v i l l e , K a n s a s , United States 
Army Corps of E n g i n e e r s , Kansas City D i s t r i c t , 
January 1979 32 
31. Map - M a r y s v i l l e , Kansas - 1982 34 
32. Map - M a r y s v i l l e , K a n s a s , Proposed Year - 2002 35 
33. Map - Sout h w e s t Quadrant - 1982 36 
34. Map - Proposed Southwest Q u a d r a n t - Year 2002 36 
35. Map (en l a r g e d ) - Proposed S o u t h w e s t Quadrant - Year 2002 37 
36. Map - Northwest Quadrant - 1982 38 
37. Map - Proposed Northwest Q u a d r a n t - Year 2002 39 
38. Map (e n l a r g e d ) - Proposed N o r t h w e s t Quadrant - Year 2002 40 
39. Map (e n l a r g e d ) - Proposed S o u t h w e s t Quadrant - Year 2002 41 
40 . Map - Northeast Quadrant 1982 42 
41 . Proposed " R e s i d e n t i a l Scene" 43 
iii 
4 2 . Map - Pr o p o s e d N o r t h e a s t Q u a d r a n t - Year 2002 43 
43. Map ( e n l a r g e d ) - P r o p o s e d N o r t h e a s t Q u a d r a n t - Year 2002 44 
44. Map ( e n l a r g e d ) - P r o p o s e d N o r t h e a s t Q u a d r a n t - Year 2002 45 
45 . Map - S o u t h e a s t Q u a d r a n t - 1982 46 
46. Proposed R e s i d e n t i a l I n - f i l l 46 
47. Map - Pr o p o s e d S o u t h e a s t Q u a d r a n t - Year 2002 47 
48. So l a r S u b d i v i s i o n Image 
S o u r c e : T a b b , P h i l l i p , S o l a r Energy P l a n n i n g : 
New Y o r k , M c G r a w - H i l l Book C o m p a n y , 1 9 8 4 , pp.163 47 
49 . Map ( e n l a r g e d ) - P r o p o s e d S o u t h w e s t Q u a d r a n t - Year 2002 48 
50. P r o p o s e d D o w n t o w n R e s t o r a t i o n - 9 t h . & Broadway 49 
51. Map - C e n t r a l B u s i n e s s D i s t r i c t - Year 2002 50 
52. Map ( e n l a r g e d ) - C e n t r a l B u s i n e s s D i s t r i c t - Year 2002 51 
53. Proposed B r o a d w a y R e n o v a t i o n - ( E l e v a t i o n ) 52 
54. Proposed B r o a d w a y R e n o v a t i o n - ( E l e v a t i o n ) 52 
55. "B r o a d w a y S t r e e t S c e n e " - Year 2002 53 
56. "B r o a d w a y S t r e e t S c e n e " - Year 2002 54 
57. P r o p o s e d D o w n t o w n S e c o n d Story R e h a b i l i t a t i o n 54 
58. Proposed 9 t h . S t r e e t P e d e s t r i a n M a l l 55 
59. P r o p o s e d C e n t e r S t r e e t R e n o v a t i o n 56 
60. Map - P r o p o s e d I n d u s t r i a l Park 57 
61. Map - P r o p o s e d C o m m e r c i a l E x p a n s i o n 58 
62. Proposed C e n t e r S t r e e t R e n o v a t i o n 58 
63. Map - Proposed C o m m e r c i a l E x p a n s i o n 59 
64. Proposed M a r y s v i l l e H y d r o e l e c t r i c Plant 60 
65. Proposed 9 t h . & C a r o l i n a Public Plaza 61 
66. South " G a t e w a y " to M a r y s v i l l e 62 
67. East " G a t e w a y " to M a r y s v i l l e 62 
68. " S o l d i e r s Grove F u n d i n g P a c k a g e " 
S o u r c e : Come R a i n , Come S h i n e : _A Case Study of a 
Rel o c a t i o n P r o j e c t at S o l d i e r s Grove , W i s c o n s i n 66 
List of Tables 
T a b l e Page 
1. R e s i d e n t i a l H o u s i n g P o p u l a t i o n and Survey S a m p l e 
D i s t r i b u t i o n 8 
2. R e s i d e n t i a l Survey S a m p l e of End Use Energy D e m a n d , 
1982 9 
3 . E x p a n d e d R e s i d e n t i a l Energy D e m a n d and C o s t , 1982 7 
4 . Energy Price P r o j e c t i o n s 17 
5. S u m m a r y of Year 2002 P r o j e c t e d Energy C o s t s 17 
6 . C o n s e r v a t i o n in E x i s t i n g T y p i c a l S i n g l e Family R e s i d e n c e 20 
7. R e s i d e n t i a l 100% P a r t i c i p a t i o n Soft Path S t r a t e g y 
One S u m m a r y 21 
8 . Soft Path S t r a t e g y One C o m m e r c i a l B u i l d i n g s 22 
9 . Soft Path S t r a t e g y One C o m m e r c i a l S u m m a r y 22 
10. M u n i c i p a l Soft Path S t r a t e g y One S u m m a r y 23 
11. Soft Path S t r a t e g y One S c h o o l s C o n s . / S o l a r S u m m a r y 23 
12. T r a n s p o r t a t i o n Energy Demand P r o j e c t i o n s , Year 2002 24 
13. Energy D e m a n d P r o j e c t i o n s S u m m a r y 27 
14. Soft Path S t r a t e g y Two 27 
15. S u m m a r y of Year 2002 P r o j e c t e d Energy C o s t s 27 
iv 

Summary of Report 
As u t i l i t y c u s t o m e r s are forced to spend a h i g h e r p o r t i o n of 
thei r b u d g e t s for basic energy n e e d s , they w i l l have f e w e r 
d o l l a r s for o t h e r goods and s e r v i c e s . L o c a l b u s i n e s s e s w i l l thus 
r e c e i v e fewer c o n s u m e r d o l l a r s at the same time their own 
ex p e n s e s for e n e r g y are i n c r e a s i n g . B u s i n e s s e s w i l l pass on 
their u t i l i t y c o s t s to their c u s t o m e r s in the form of h i g h e r 
p r i c e s , f u r t h e r e r o d i n g c o n s u m e r p u r c h a s i n g p o w e r . M u n i c i p a l 
g o v e r n m e n t s w i l l raise taxes to cov e r their i n c r e a s e d c o s t s . 
H o u s e h o l d income w i l l thus be cut even m o r e , f u r t h e r d e p r e s s i n g 
the l o c a l b u s i n e s s e c o n o m y and the e c o n o m i c s t a b i l i t y of the 
c o m m u n i t y . T h u s , C o m m u n i t y Energy p r o b l e m s are also c o m m u n i t y 
e c o n o m i c p r o b l e m s . 
R i c h a r d J . A n d e r s o n , a c o n s u l t i n g g e o l o g i s t , r e t a i n e d by 
Ba t t e l l e M e m o r i a l I n s t i t u t e to p a r t i c i p a t e in a study of our 
na t i o n s energy problem s t a t e s : 
"One of the f a l l a c i e s a b r o a d in this land is that there is a 
sin g l e n a t i o n a l s o l u t i o n to the e n e r g y p r o b l e m . In a c t u a l i t y , 
there is no one formula that is going to fit the needs of a l l the 
re g i o n s of this vast c o u n t r y . 
The case for a single n a t i o n a l energy policy has been 
r e p e a t e d e n d l e s s l y - by g o v e r n m e n t o f f i c i a l s , by the m e d i a , and 
even by the e x e c u t i v e s of energy c o m p a n i e s . But one f o r m u l a is 
not going to solve our p r o b l e m s . What we need is not one 
n a t i o n a l energy policy but a seri e s of c o m m u n i t y and r e g i o n a l 
e n e r g y p l a n s . " ( 1 ) 
C o m m u n i t y E n e r g y P l a n n i n g can be de f i n e d as a l o c a l l y - b a s e d 
p r o c e s s of d e s c r i b i n g e x i s t i n g energy p a t t e r n s , e n v i s i o n i n g a 
fut u r e state of energy supply and c o n s u m p t i o n and i m p l e m e n t i n g 
a p p r o p r i a t e m e a s u r e s to ac h i e v e i t . T h i s thesis d e v e l o p s an 
a p p r o a c h to so l v i n g the e n e r g y / e c o n o m i c problem t h r o u g h a 
c o m m u n i t y energy p l a n n i n g p r o c e s s w h i c h can be i n i t i a t e d by s m a l l 
town and r u r a l area c o m m u n i t i e s . T h i s report f o c u s e s on s m a l l 
town and r u r a l area energy p l a n n i n g for s e v e r a l r e a s o n s : 
1) The cu r r e n t a p p r o a c h to energy d e c i s i o n m a k i n g is a t o p - d o w n 
p r o c e s s of ex p e r t d o m i n a t e d d e c i s i o n making by large s c a l e , 
d i s t a n t and often u n a c c o u n t a b l e c o r p o r a t e and g o v e r n m e n t 
o r g a n i z a t i o n s . It would seem d e s i r a b l e for energy d e c i s i o n s to 
be made at the lo c a l l e v e l , by those most a f f e c t e d by those 
d e c i s i o n s . 
2) In s m a l l t o w n s , the lo c a l c o m m u n i t y r e t a i n s the l e v e l of 
go v e r n m e n t at whi c h p a r t i c i p a t i o n in the d e m o c r a t i c p r o c e s s is 
most a c c e s s i b l e a n d , p o t e n t i a l l y , most m e a n i n g f u l . In s m a l l 
t o w n s , the people are the g o v e r n m e n t , not f u l l time e m p l o y e d 
p o l i t i c i a n s . U s u a l l y the m a y o r , city c o u n c i l , and city 
c o m m i s s i o n are a l l v o l u n t e e r s m a i n t a i n i n g f u l l time e m p l o y m e n t in 
the p r i v a t e s e c t o r . T h i s s e t t i n g p r o v i d e s an a t m o s p h e r e 
c o n d u c i v e to g r e a t e r c o o p e r a t i o n and a c h i e v e m e n t of goa l s for 
l o c a l s e l f - r e l i a n c e . 
3 ) S m a l l towns are large e n o u g h to c o n t a i n a l l the i n g r e d i e n t s 
of a via b l e c o m m u n i t y such as s o c i a l , p o l i t i c a l , and e c o n o m i c 
s t r u c t u r e s , yet they are s m a l l e n o u g h to be m a n a g e a b l e and to 
ini t i a t e and r e a l i z e goals w i t h i n r e a s o n a b l e time p e r i o d s . 
S 
4) C h a n g e tends to be r e c o g n i z e d by persons f a m i l i a r with 
their s u r r o u n d i n g s ; thus c h a n g e s are more apt to be r e c o g n i z e d in 
s m a l l t o w n s , c r e a t i n g the p o s s i b i l i t y of a s e l f - g e n e r a t i n g 
process of c h a n g e toward i n c r e a s e d e n e r g y / e c o n o m i c s e l f - r e l i a n c e . 
5) Unlike large c i t i e s w h e r e n e w s p a p e r s serve tens of 
t h o u s a n d s and even m i l l i o n s of p e r s o n s , s m a l l town n e w s p a p e r s can 
be the pulse of a l o c a l energy m o v e m e n t . This source of 
c o m m u n i c a t i o n has t r e m e n d o u s p o t e n t i a l for the d i s s e m i n a t i o n of 
i n f o r m a t i o n w h i c h can help to keep the g o a l s , i d e a l s , and 
a s p i r a t i o n s of an energy c o n s c i o u s m o v e m e n t in the f o r e f r o n t of 
c i t i z e n s ' m i n d s . 
6) S m a l l towns and r u r a l areas are i d e a l s e t t i n g s for the 
a p p l i c a t i o n of soft t e c h n o l o g i e s . Purely in a t e c h n i c a l sense 
they could become p i o n e e r s for the i n t e g r a l use of d e c e n t r a l i z e d 
r e n e w a b l e t e c h n o l o g i e s and c o n s e r v a t i o n p r a c t i c e s . S m a l l towns 
and r u r a l areas have the p o t e n t i a l to be leaders in a n a t i o n a l 
m o v e m e n t t o w a r d s e l f - r e l i a n c e . 
7) And f i n a l l y , in g e n e r a l , w h i l e the o p p o r t u n i t i e s for 
i n c r e a s e d s e l f - r e l i a n c e are g r e a t , s m a l l towns do not have 
r e s i d e n t e x p e r t i s e to do the kind of energy and a r c h i t e c t u r a l 
s t u d i e s d o c u m e n t e d in this r e p o r t . T h u s , there is a t r e m e n d o u s 
need for p r o f e s s i o n a l s to focus on the energy problem at the 
l o c a l l e v e l . P e r h a p s s t u d i e s such as this can provide the 
c a t a l y s t n e c e s s a r y to lead to energy a c t i o n . 
M a r y s v i l l e , K a n s a s was s e l e c t e d for this and other energy 
related s t u d i e s w h i c h began in the f a l l s e m e s t e r of 1982 at 
Kansas State U n i v e r s i t y . It was c h o s e n not only for its s m a l l 
town c h a r a c t e r , but for s e v e r a l other reasons as w e l l . 
M a r y s v i l l e is an very a c t i v e c o m m u n i t y and its r e s i d e n t s tend to 
get involved in w o r t h w h i l e p r o j e c t s w h i c h benefit the c o m m u n i t y . 
C i t i z e n and b u s i n e s s groups are w e l l e s t a b l i s h e d . M a r y s v i l l e has 
a history of c o o p e r a t i o n with U n i v e r s i t y s p o n s o r e d p r o j e c t s , 
w h i c h then b e c o m e s a l e a r n i n g e x c h a n g e m u t u a l l y b e n e f i c i a l to a l l 
parties i n v o l v e d . In many w a y s , M a r y s v i l l e is t y p i c a l of the 
best in s m a l l town and r u r a l A m e r i c a . 
This report is c o m p r i s e d of three main c o m p o n e n t s : 
1) A summary of the M a r y s v i l l e Energy Study [ c o n d u c t e d in 1981— 
2 under the d i r e c t i o n of P r o f e s s o r Gary J . C o a t e s and d o c u m e n t e d 
by Steve Ernst for a M a s t e r s r e p o r t ( 2 ) ] 
2) A summary of a l t e r n a t i v e energy futures ( B u s i n e s s - A s - U s u a l 
and the Soft Energy P a t h ) , also o r i g i n a l l y d e v e l o p e d in the The 
M a r y s v i l l e Energy S t u d y . 
3) Based on the f i n d i n g s of the energy s t u d y , this report 
d e v e l o p s a v i s u a l l y i l l u s t r a t e d d e s i g n s c e n a r i o of what 
M a r y s v i l l e would look like if it m o v e d toward g r e a t e r 
e n e r g y / e c o n o m i c self r e l i a n c e . I n c l u d e d in this p r o p o s a l is a 
c o m p r e h e n s i v e land use p l a n , and p r o p o s a l s for c o m m e r c i a l , 
r e s i d e n t i a l , i n d u s t r i a l , and m u n i c i p a l d e v e l o p m e n t . 
The M a r y s v i l l e Energy Study 
The energy study is based on a c t u a l energy demand data 
c o l l e c t e d both in s u r v e y s and d i r e c t l y from the u t i l i t i e s . 
Energy use and cost f i g u r e s are d e t e r m i n e d for the entire 
c o m m u n i t y . The 1982 T o t a l C o m m u n i t y Energy Costs were e s t i m a t e d 
to be $ 2 , 4 9 1 , 9 6 5 . The A v e r a g e H o u s e h o l d Share of the T o t a l 
C o m m u n i t y Energy Cost is $1,642 w h i c h is 10.3 percent of m e d i a n 
h o u s e h o l d i n c o m e . Based on e s t i m a t e s of the amount of energy 
e x p e n d i t u r e s r e t a i n e d in the l o c a l e c o n o m y , $ 2 , 1 6 5 , 6 4 4 (87 
p e r c e n t ) of the t o t a l c o m m u n i t y e n e r g y p a y m e n t s d i r e c t l y left the 
l o c a l economy in 1 9 8 2 . 
P r o j e c t i o n s 
Based on the 1982 e n e r g y d e m a n d a s s e s s m e n t , two s c e n a r i o s 
for the future ( 2 0 0 2 ) are d e v e l o p e d : 
1) B u s i n e s s As U s u a l ( B A U ) - In this a p p r o a c h it is a s s u m e d 
that little is done to c h a n g e the basic s t r u c t u r e of e x i s t i n g 
energy demand and supply s y s t e m s ; per c a p i t a energy d e m a n d is 
a s s u m e d to i n c r e a s e by one p e r c e n t . U n d e r these a s s u m p t i o n s , 
A v e r a g e H o u s e h o l d S h a r e of T o t a l C o m m u n i t y Energy C o s t s are 
p r o j e c t e d to be $5,494 or 27.6 percent of the p r o j e c t e d m e d i a n 
i n c o m e . 
2) Soft Path - Two s t r a t e g i e s are o u t l i n e d that would r e d u c e 
the n o n r e n e w a b l e energy demand by 70 percent from the BAU l e v e l , 
and r e d u c e h o u s e h o l d share of t o t a l c o m m u n i t y energy costs to 
$ 1 , 9 2 0 or 9.6 percent of p r o j e c t e d m e d i a n i n c o m e . 
a) Soft Path S t r a t e g y One c o n c e n t r a t e s on r e d u c i n g e n e r g y 
d e m a n d t h r o u g h energy c o n s e r v a t i o n , i m p r o v i n g end use e n e r g y 
e f f i c i e n c y , and s o l a r t h e r m a l a p p l i c a t i o n s . 
b) Soft Path S t r a t e g y Two r e l i e s on the u t i l i z a t i o n of 
r e n e w a b l e energy t e c h n o l o g i e s to r e p l a c e a p o r t i o n of the 
n o n r e n e w a b l e energy s u p p l y s y s t e m . 
The e c o n o m i c impact of the BAU s c e n a r i o is s t a g g e r i n g : 
$ 7 , 3 6 9 , 4 6 3 would leave the c o m m u n i t y in the form of e n e r g y 
d o l l a r s v s . $ 2 , 1 6 5 , 6 4 4 in the 1982 base y e a r , and $ 1 , 3 6 6 , 4 0 1 
u n d e r the Soft Path s c e n a r i o ; 27.6 percent of m e d i a n h o u s e h o l d 
income would be spent on e n e r g y in the BAU s c e n a r i o , c o m p a r e d to 
10.3 percent in the 1982 base y e a r , and 9.6 percent in the Soft 
Path s c e n a r i o . 
The a r g u m e n t for a d o p t i o n of a Soft Path a p p r o a c h is a 
strong o n e , s u g g e s t i n g the i m p o r t a n c e of f u r t h e r r e s e a r c h and 
d e v e l o p m e n t in this a r e a . 
V i s u a l D e s i g n S c e n a r i o 
R e l y i n g on a s s u m p t i o n s p r o j e c t e d in the Soft Path e n e r g y 
f u t u r e , a p h y s i c a l plan for c o m m u n i t y d e v e l o p m e n t is p r o p o s e d . 
F o l l o w i n g is a s u m m a r y of the steps r e c o m m e n d e d in this r e p o r t : 
1) LAND USE - Based on an a n a l y s i s of the h i s t o r i c a l p a t t e r n 
of d e v e l o p m e n t w i t h i n the c o m m u n i t y , a g e n e r a l land use plan is 
d e v e l o p e d with s p e c i a l a t t e n t i o n d i r e c t e d toward the f l o o d p l a i n 
( a p p r o x i m a t e l y 16 percent of M a r y s v i l l e ' s h o u s i n g s t o c k , 202 
d w e l l i n g u n i t s , lies w i t h i n the 100 year f l o o d p l a i n ) . The land 
use p r o p o s a l c o n t a i n s 5 m a j o r c o n c e n t r a t i o n s : 
a) A p r o p o s a l is made to r e l o c a t e the f l o o d p l a i n p o p u l a t i o n , as 
w e l l as a p o r t i o n of b u s i n e s s e s l o c a t e d in the f l o o d p l a i n . 
b) It is a r g u e d that the f l o o d p l a i n be d e v e l o p e d into a f o o d , 
f u e l , and fiber s h e l t e r b e l t s y s t e m . 
c) I n d u s t r i a l d e v e l o p m e n t is p r o p o s e d to be c o n c e n t r a t e d at the 
c o m m u n i t y ' s edge along the r a i l r o a d l i n e . 
d) R e s i d e n t i a l d e v e l o p m e n t is s u g g e s t e d to take place t h r o u g h 
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i n - f i l l of e x i s t i n g n e i g h b o r h o o d s , and d e v e l o p m e n t of a new s o l a r 
s u b d i v i s i o n in the s o u t h e a s t a r e a of the c i t y . 
e) C o m m e r c i a l r e l o c a t i o n and e x p a n s i o n is r e c o m m e n d e d to o c c u r 
t h r o u g h i n - f i l l , and e x t e n s i o n of the c e n t r a l b u s i n e s s d i s t r i c t 
to the e a s t . A l s o to o c c u r , w o u l d be the r e g e n e r a t i o n of the 
' n e i g h b o r h o o d g r o c e r y ' c o n c e p t to a l l o w c o t t a g e i n d u s t r i e s to 
d e v e l o p . 
f) C i r c u l a t i o n p a t t e r n s are p r o p o s e d to p l a c e e m p h a s i s on 
p e d e s t r i a n and b i c y c l e t r a v e l w h i l e s t i l l a l l o w i n g c o m p l e t e a u t o 
a c c e s s to a l l p a r t s of the c i t y . 
2) R E S I D E N T I A L - S t u d i e s are c o n d u c t e d in t h r e e a r e a s : 
a ) P r o p o s a l s for e x i s t i n g n e i g h b o r h o o d s f o c u s on i m p r o v i n g the 
m i c r o - c l i m a t e and l o w e r i n g the a m b i e n t s u m m e r air t e m p e r a t u r e 
t h r o u g h i n c r e a s e d v e g e t a t i o n , and r e s u r f a c i n g s t r e e t s w i t h b r i c k 
p a v e r s ( w h e r e they do not e x i s t ) . The i n t r o d u c t i o n of bike l a n e s 
t h r o u g h o u t the n e i g h b o r h o o d s is p r o p o s e d . S o l a r r e t r o f i t is to 
take p l a c e on e x i s t i n g s t r u c t u r e s w h e r e a p p l i c a b l e , f u r t h e r 
r e d u c i n g the c o m m u n i t y e n e r g y d e m a n d . 
b) A new s o l a r s u b d i v i s i o n is p r o p o s e d to p r o v i d e h o u s i n g for a 
p o r t i o n of the r e l o c a t e d f l o o d p l a i n r e s i d e n t s , and a l s o for 
f u t u r e e x p a n s i o n of the M a r y s v i l l e h o u s i n g m a r k e t . S o l a r 
o r d i n a n c e s and s t r i n g e n t b u i l d i n g c o d e s are p r o p o s e d for new 
h o u s i n g (as w e l l as e x i s t i n g h o u s i n g u n d e r g o i n g r e n o v a t i o n ) to 
e n s u r e e n e r g y e f f i c i e n t d e s i g n . 
c ) R e n o v a t i o n of u n u s e d s e c o n d s t o r y s p a c e in the d o w n t o w n 
a r e a is p r o p o s e d to p r o v i d e a p o r t i o n of the h o u s i n g n e e d s for 
r e l o c a t e d f l o o d p l a i n r e s i d e n t s , e l d e r l y , and y o u n g e r h o u s e h o l d s 
just e n t e r i n g the h o u s i n g m a r k e t . T h i s p r o p o s a l is a l s o i n t e n d e d 
to aid in r e v i t a l i z i n g the d o w n t o w n as w e l l as l o w e r i n g e n e r g y 
bills of b u s i n e s s e s due to the e f f i c i e n c i e s that can be a c h i e v e d 
by s h a r i n g p a r t y w a l l s and f l o o r s . 
3) COMMERCIAL - T h r e e g e n e r a l a r e a s are a d d r e s s e d in the 
c o m m e r c i a l p o r t i o n of t h i s s t u d y : 
a ) R e l o c a t i o n out of the f l o o d p l a i n is p r o p o s e d to o c c u r by 
i n - f i l l of v a c a n t lots in the d o w n t o w n area and f u r t h e r e x p a n s i o n 
of the c e n t r a l b u s i n e s s d i s t r i c t . 
b) E x i s t i n g b u s i n e s s e s are to u n d e r g o s o l a r r e t r o f i t and 
h i s t o r i c a l r e n o v a t i o n as a p p l i c a b l e . S e c o n d story r e n o v a t i o n is 
to o c c u r for r e a s o n s d e s c r i b e d in R e s i d e n t i a l item c . 
c ) S t r e e t s c a p i n g ( t h r o u g h i n c r e a s e d v e g e t a t i o n , m o v e a b l e c a n v a s 
a w n i n g s , and r e d u c e d a u t o a c c e s s ) is p r o p o s e d to c o n t r o l sun and 
w i n d , l e a d i n g to a m o r e b e n i g n y e a r - r o u n d m i c r o - c l i m a t e , and a l s o 
i m p r o v i n g the v i s u a l c h a r a c t e r of the d o w n t o w n . 
4 ) I N D U S T R I A L - B e c a u s e of the m o v e t o w a r d s e l f - r e l i a n c e , it 
is a n t i c i p a t e d t h e r e w i l l be a need for a v a r i e t y of s o l a r and 
e n e r g y c o n s e r v a t i o n p r o d u c t s . In k e e p i n g w i t h the c o n c e p t of 
r e t a i n i n g the e n e r g y d o l l a r in the l o c a l e c o n o m y , it is p r o p o s e d 
that s o l a r - r e l a t e d e n t e r p r i s e s be e n c o u r a g e d to d e v e l o p . P l a n s 
for the e x p a n s i o n of the i n d u s t r i a l s e c t o r in this d i r e c t i o n are 
o u t l i n e d 
5) C O M M U N I T Y I M A G E - As part of an o v e r a l l c o m m u n i t y 
d e v e l o p m e n t p a c k a g e , the g e n e r a l a p p e a r a n c e of M a r y s v i l l e c o u l d 
be i m p r o v e d w h i l e at the same t i m e , a i d i n g in the a m e l i o r a t i o n of 
y e a r - r o u n d a m b i e n t a i r t e m p e r a t u r e s t h r o u g h o u t the c o m m u n i t y . A 
v i g o r o u s p l a n t i n g s c h e m e is p r o p o s e d to i n c r e a s e the n u m b e r of 
d e c i d u o u s t r e e s a l o n g a l l c i r c u l a t i o n p a t h s . 
6 ) ENERGY SYSTEMS - M o s t p r o p o s a l s t h r o u g h o u t t h i s r e p o r t 
are i n t e n d e d to r e d u c e the e n e r g y d e m a n d in the c o m m u n i t y . 
H o w e v e r , t h e r e w i l l a l w a y s be a n e e d for some type of e n e r g y 
p r o d u c t i o n s y s t e m . E x p l o r e d in this r e p o r t are the f o l l o w i n g 
p r o p o s a l s for l o c a l l y b a s e d r e n e w a b l e e n e r g y p r o d u c t i o n : 
a ) P r o v i d i n g a p o r t i o n of the c o m m u n i t y e l e c t r i c a l s u p p l y 
t h r o u g h the r e h a b i l i t a t i o n of the e x i s t i n g M a r y s v i l l e 
h y d r o e l e c t r i c p l a n t . 
b) A w o o d l o t s h e l t e r b e l t to a s s i s t in c o n t r o l of n o r t h w e s t 
w i n t e r w i n d s as w e l l as p r o v i d e w o o d for s p a c e h e a t i n g in the 
R e s i d e n t i a l s e c t o r ( t h u s r e d u c i n g d e m a n d for n a t u r a l gas in t h a t 
s e c t o r ) . 
c ) D e v e l o p m e n t of a w i n d farm in c o n j u n c t i o n w i t h the 
s h e l t e r b e l t p r o p o s a l . 
d ) E x t e n s i v e use of p h o t o v o l t a i c s y s t e m s in the d o w n t o w n a r e a , 
and a s i g n i f i c a n t n u m b e r of s y s t e m s i n s t a l l e d in the r e s i d e n t i a l 
s e c t o r . 
e ) M u n i c i p a l w a s t e t r e a t m e n t s y s t e m to c o n v e r t s o l i d w a s t e i n t o 
a b i o g a s to s u p p l y a p o r t i o n of c o m m u n i t y ' s p e t r o l e u m n e e d s . 
SUMMARY 
T h i s s t u d y c o n c l u d e s t h a t t h e r e is b o t h the n e e d and the 
o p p o r t u n i t y for i n c r e a s e d l o c a l s e l f - r e l i a n c e . In M a r y s v i l l e , 
the S o f t P a t h a p p r o a c h to c o m m u n i t y e n e r g y p l a n n i n g c a n c r e a t e 
c o m m u n i t i e s w h i c h are e c o n o m i c a l l y s t a b l e and e n v i r o n m e n t a l l y 
s a f e . By m o v i n g in the d i r e c t i o n o u t l i n e d in t h i s r e p o r t 
M a r y s v i l l e , as w e l l as o t h e r c o m m u n i t i e s , can b e c o m e b e t t e r 
p l a c e s in w h i c h to l i v e . W h a t is n e e d e d now is the f o r e s i g h t , 
c o u r a g e and w i l l n e c e s s a r y to c r e a t e t h i s p o s s i b i l i t y . It is 
h o p e d that t h i s r e p o r t w i l l i n s p i r e the c i t i z e n s of M a r y s v i l l e to 
s e r i o u s l y c o n s i d e r how they c o u l d c r e a t e a d e s i r a b l e 
e n e r g y / e c o n o m i c f u t u r e . 
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Introduction 
In o r d e r to e x p l o r e the 
p o s s i b i l i t i e s of c o m m u n i t y e n e r g y 
p l a n n i n g , M a r y s v i l l e , K a n s a s w a s 
se l e c t e d for a d e t a i l e d case s t u d y . 
It is felt that in c o n d u c t i n g a 
study of this n a t u r e , that the 
co m m u n i t y would b e n e f i t m o s t by 
p a r t i c i p a t i n g in the study as m u c h 
as p o s s i b l e . 
T h u s , in the spring of 1 9 8 2 , 
t h r o u g h a se r i e s of f o r m a l and 
i n f o r m a l m e e t i n g s the g r o u n d w o r k 
was laid for c o n d u c t i n g the 
M a r y s v i l l e E n e r g y S t u d y . F o l l o w i n g 
a c c e p t a n c e of a f o r m a l p r o p o s a l to 
the M a y o r and City C o u n c i l , an 
Energ y A d v i s o r y B o a r d was 
e s t a b l i s h e d in Sp r i n g 1 9 8 2 . 
M e m b e r s h i p on the E n e r g y A d v i s o r y 
Board i n c l u d e s m e m b e r s of the C i t y 
C o u n c i l as w e l l as r e p r e s e n t a t i v e s 
from y o u t h and e l d e r l y s e r v i c e 
o r g a n i z a t i o n s and l o c a l f i n a n c i a l 
i n s t i t u t i o n s . W i t h this c o m m u n i t y -
based s t r u c t u r e in place the s t a g e 
was set for work to beg i n w i t h the 
start of f a l l c l a s s e s at K a n s a s 
S t a t e . 
As part of the F a l l 1982 
C o m m u n i t y / U r b a n D e s i g n S t u d i o u n d e r 
the d i r e c t i o n of P r o f e s s o r G a r y 
C o a t e s of the C o l l e g e of 
A r c h i t e c t u r e and D e s i g n at K a n s a s 
State U n i v e r s i t y , s t u d e n t s m e t 
with i n t e r e s t e d c i t i z e n s from 
M a r y s v i l l e to i n i t i a t e a su r v e y of 
exi s t i n g energy use p a t t e r n s and 
pr o j e c t i o n of a l t e r n a t i v e e n e r g y 
f u t u r e s . The r e s u l t s of the su r v e y 
a p p e a r in "The M a r y s v i l l e E n e r g y 
S t u d y : S t e p s T o w a r d A S u s t a i n a b l e 
C o m m u n i t y Energy F u t u r e " . ( 3 ) 
S i n c e that time s t u d e n t s 
have u n d e r t a k e n a v a r i e t y of 
stu d i e s e x p l o r i n g the a r c h i t e c t u r a l 
and c o m m u n i t y d e s i g n i m p l i c a t i o n s 
of the Soft E n e r g y Path e v e n t u a l l y 
r e c o m m e n d e d by the e n e r g y s t u d y . 




E : $729,755 
NG : $513,736 
Municipal 4.4% 
$109,670 
E : $82,435 
NG : $5,846 
P : $21,389 
Commercial 16.1% 
$400,860 
E : $311,086 
NG : $89,794 
Schools 4.1% 
$101,481 
E : $27,287 
NG s $27,450 
P : $46,744 
Transportation 25.5% 
$636,463 
P : $636,463 
Electricity (E) 




In o r d e r to f a c i l i t a t e 
data c o l l e c t i o n the e n e r g y s t u d y 
was b r o k e n d o w n into five 
m a n a g e a b l e s e c t o r s : R e s i d e n t i a l , 
C o m m e r c i a l , M u n i c i p a l , S c h o o l s , and 
T r a n s p o r t a t i o n . In fo u r of the 
five s e c t o r s , a c t u a l f u e l u se 
figur e s for a t w e l v e m o n t h p e r i o d 
were o b t a i n e d t h r o u g h r e l e a s e f o r m s 
p r o v i d e d to M a r y s v i l l e r e s i d e n t s , 
m e r c h a n t s , m u n i c i p a l a u t h o r i t i e s , 
and the s c h o o l d i s t r i c t . In the 
R e s i d e n t i a l and C o m m e r c i a l s e c t o r s , 
a c r o s s s e c t i o n of the c o m m u n i t y 
was e x a m i n e d a n d r e s u l t s w e r e 
e x t r a p o l a t e d to c o v e r the r e m a i n i n g 
p o r t i o n s of the s e c t o r s . In the 
M u n i c i p a l and S c h o o l s s e c t o r s , f u e l 
use and c o s t for a l l b u i l d i n g s and 
ve h i c l e s w a s o b t a i n e d . T h e 
T r a n s p o r t a t i o n s e c t o r w a s the m o s t 
d i f f i c u l t a r e a to o b t a i n a c c u r a t e 
i n f o r m a t i o n . R a t h e r than a t t e m p t 
to i d e n t i f y f u e l c o n s u m p t i o n on an 
i n d i v i d u a l b a s i s , c o u n t y r e c o r d s 
were o b t a i n e d to p r o v i d e a v e h i c l e 
i n v e n t o r y for M a r y s v i l l e . V e h i c l e 
miles t r a v e l e d and v e h i c l e f u e l 
e f f i c i e n c y d a t a w a s t h e n d e t e r m i n e d 
t h r o u g h i n f o r m a t i o n s u p p l i e d in 
do c u m e n t s d e v e l o p e d by the K a n s a s 
D e p a r t m e n t of t r a n s p o r t a t i o n . ( 4 ) 
In 1982 M a r y s v i l l e s p e n t a 
tota l of $ 2 , 4 9 1 , 9 6 5 on the t h r e e 
basic f o r m s of p u r c h a s e d e n e r g y -
p e t r o l e u m , n a t u r a l g a s , and electricity. 
The Average R e s i d e n t i a l TOTAL_COST: $2,491,965 
Energy C o s t s are $ 8 1 9 ( d i v i d i n g the 
R e s i d e n t i a l s e c t o r t o t a l e n e r g y 
cost by the n u m b e r of h o u s e h o l d s ) . F IGURE 1 . 
The A v e r a g e H o u s e h o l d E n e r g y C o s t 
is $ 1 , 2 2 1 ( A v e r a g e R e s i d e n t i a l 
Energy C o s t plus A v e r a g e H o u s e h o l d A v e r a g e H o u s e h o l d E n e r g y c o s t s the c a l c u l a t i o n s , the A v e r a g e get a b e t t e r u n d e r s t a n d i n g of how 
T r a n s p o r t a t i o n C o s t ) . T h e A v e r a g e a c c o u n t e d for 10.3 p e r c e n t of g r o s s H o u s e h o l d E n e r g y C o s t w o u l d rise to the e n e r g y use and c o s t s 
H o u s e h o l d S h a r e of the T o t a l i n c o m e . If one c o n s i d e r s that at $ 2 , 4 8 8 , or 15.6 p e r c e n t of g r o s s a re d i s t r i b u t e d w i t h i n the 
Co m m u n i t y E n e r g y C o s t w a s $ 1 , 6 4 2 . l e a s t 15 p e r c e n t of g r o s s i n c o m e i n c o m e and 18.8 p e r c e n t of a f t e r c o m m u n i t y , e a c h s e c t o r is l o o k e d at 
Inc l u d e d in this f i g u r e are the w a s paid in f e d e r a l , s t a t e and tax i n c o m e . in brief h e r e . (A c o m p l e t e 
energy c o s t s from a l l s e c t o r s . l o c a l t a x e s . Net m e d i a n i n c o m e w a s T h e b o t t o m line is that d e t a i l e d l o o k at a l l s e c t o r s c a n be 
This is a mo r e r e a l i s t i c n u m b e r to $ 1 3 , 6 0 0 of w h i c h e n e r g y M a r y s v i l l e r e s i d e n t s pay an fo u n d in the M a r y s v i l l e E n e r g y 
u s e , ( r a t h e r than u s i n g only d i r e c t e x p e n d i t u r e s a c c o u n t e d for 12 . 1 e n o r m o u s a m o u n t of m o n e y for S t u d y . ) ( 5 ) 
h o u s e h o l d f u e l u s e ) b e c a u s e a l l p e r c e n t . e n e r g y and t h e s e c o s t s a re 
other c o m m u n i t y e n e r g y c o s t s a re In the en e r g y s t u d y , o n l y in- c o n t i n u i n g to r i s e . (In 1982 the 
paid for t h r o u g h g o o d s or s e r v i c e s t o w n t r a v e l was c o n s i d e r e d w h e n c o s t of e l e c t r i c i t y w a s 6 . 1 6 c e n t s 
p u r c h a s e d or t h r o u g h l o c a l t a x e s . e s t i m a t i n g the T r a n s p o r t a t i o n per k i 1 o w a t t - h o u r a n d , in 1984 the 
The m e d i a n i n c o m e in S e c t o r e n e r g y c o s t s . If s t a t e w i d e c o s t w a s 7.64 c e n t s , a 19 p e r c e n t 4 . I b i d . 
M a r y s v i l l e in 1982 w a s $ 1 6 , 0 0 0 . t r a n s p o r t a t i o n f i g u r e s are used in i n c r e a s e in jus t two y e a r s . ) To 5 . I b i d . 
"7 
Marysville Energy Cost by Sector and by Energy Type — 19B2 
Residential 
The R e s i d e n t i a l s e c t o r 
includes single family d e t a c h e d , 
(84.4 percen t of h o u s i n g s t o c k ) 
m u l t i - f a m i l y (12.5 p e r c e n t ) , and 
mobile home d w e l l i n g u n i t s (3.4 
percent ) . 
Singl e family d e t a c h e d , and 
mobile home e n e r g y d e m a n d and cost 
figures were o b t a i n e d from the 
'Marysville E n e r g y Use S u r v e y ' 
conducted d u r i n g the e n e r g y s t u d y . 
For m u l t i - f a m i l y h o u s i n g e n e r g y 
demand and cost f i g u r e s (this 
dwelling type was not s u r v e y e d ) , 
average energy d e m a n d f i g u r e s from 
the Riley C o u n t y E n e r g y P r o j e c t 
Report were used in e s t i m a t i n g 
Marysville m u l t i - f a m i l y h o u s i n g 
energy d e m a n d . ( 6 ) 
The s a m p l e h o u s e s in the 
survey were s e l e c t e d a c c o r d i n g to 
when and w h e r e they w e r e b u i l t . It 
was felt that this w o u l d a l l o w the 
best r e p r e s e n t a t i o n of d i f f e r e n t 
house types from a l l parts of t o w n . 
The d i s t r i b u t i o n of the sam p l e 
houses by year built is shown in 
Table 1 . The sa m p l e h o u s e s were 
selected from a c o m p l e t e list of 
housing s t r u c t u r e s in M a r y s v i l l e by 
age group that was o b t a i n e d t h r o u g h 
the Countv A s s e s s o r ' s o f f i c e ( 7 ) 
" Marysville Residential End Use Energy demand —1982 Marysville Residential Energy Demand and Co s t — 1 9 B 2 
The 56 survey r e s p o n s e s r e p r e s e n t 
3.7 percent of the 1518 o c c u p i e d F I G U R E 2 . F I G U R E 3 . 
dwelling units r e p o r t e d for 
Marysvill e in the 1980 U . S . C e n s u s . 
It is also r e c o g n i z e d that c o m m u n i t y e n e r g y e x p e n d i t u r e s ($819 
p e r s o n a l habits and l i f e s t y l e s per h o u s e h o l d ) . E n e r g y use was 6 . M a n h a t t a n Area E n e r g y A l l i a n c e , 
i n f l u e n c e energy use h a b i t s , and 58.5 percent of t o t a l energy u s e . Riley C o u n t y E n e r g y P r o j e c t 
though a recent study a t t e m p t e d to It is i m p o r t a n t to look at how Report ( M a n h a t t a n , K a n s a s : n . p . 
de t e r m i n e these f a c t o r s , as of this much and w h e r e e n e r g y is used O c t o b e r 1 9 8 2 ) , p p . 5 - 4 
date there is no re l i a b l e m e t h o d to wi t h i n the h o u s e h o l d so that in the 7 . Leah C a l d w e l l , " H i s t o r i c a l 
Residential Population and survey sa.pie Distribution i n c o r p o r a t e such data into energy future one could d e t e r m i n e w h i c h D e v e l o p m e n t of M a r y s v i l l e " , 
sa«pie population studies on a g e n e r a l b a s i s . ( 8 ) would be the most cost e f f e c t i v e (list of r e s i d e n t i a l b u i l d i n g s 
Is4t Mili saafesc Eetceoi sustec Escceat. A c t u a l fuel use and cost m e a s u r e s to u n d e r t a k e to reduce the by lo c a t i o n and w h e n they w e r e 
1880-1899 u 7s* 12I 9' 3* figures were o b t a i n e d for the need for e n e r g y . In this s e c t o r b u i l t ; u n p u b l i s h e d m a t e r i a l 
1 9 0 0 - 1 9 1 9 1 7 32.i uu 3o"s s e l e c t e d sample and the r e s u l t s space h e a t i n g a c c o u n t e d for 61.5 c o l l e c t e d s u m m e r 1 9 8 2 ) 
i9»o-i959 '9 Vi'o 237 17*7 were e x t r a p o l a t e d to c o m p l e t e the pe r c e n t of the t o t a l e n e r g y d e m a n d 8 . Allan R . E d g a r , " O c c u p a n t / 
i96o-i982 11 2o.'s 209 is!6 sec t o r e s t i m a t e . The R e s i d e n t i a l for the a v e r a g e gas h e a t e d D w e l l i n g D i s p o s i t i o n F a c t o r as 
Set leogited (j) - = - sector had the h i g h e s t e n e r g y use r e s i d e n c e and 31.5 p e r c e n t of the P r e d i c t o r of R e s i d e n t i a l E n e r g y 
-otai 56 100% 1,339 ioo* and cost figures of any s e c t o r t o t a l h o u s e h o l d e n e r g y c o s t . O t h e r C o n s u m p t i o n " , ( M a s t e r s T h e s i s , 
s t u d i e d . Energy cost was e n e r g y d e m a n d f i g u r e s can be seen K a n s a s State U n i v e r s i t y , May 
TABLE 1 . $ 1 , 2 4 3 , 4 9 1 or 49.9 p e r c e n t of t o t a l in the a c c o m p a n y i n g c h a r t . 1 9 8 3 ) . 
B 
A l s o i m p o r t a n t to look at in 
this s e c t o r is the h o u s i n g t y p e and 
the p e r c e n t a g e of the t o t a l e n e r g y 
c o n s u m p t i o n for the s e c t o r . In 
Ma r y s v i l l e s i n g l e f a m i l y u n i t s 
c o m p r i s e 8 4 . 4 p e r c e n t of a l l 
dwelling u n i t s and c o n s u m e 8 7 . 6 
percent of the e n e r g y in the 
r e s i d e n t i a l s e c t o r . 
S i n c e s i n g l e f a m i l y u n i t s 
c o m p r i s e the g r e a t m a j o r i t y of the 
housing s t o c k , f u r t h e r a n a l y s i s w a s 
carried out in thi s a r e a . By 
com p a r i n g the si z e of the d w e l l i n g 
units ( s q u a r e f o o t a g e ) a n d s e a s o n a l 
heating and c o o l i n g d e m a n d f o r 
these s t r u c t u r e s , the e n e r g y 
e f f i c i e n c y of e a c h s a m p l e r e s i d e n c e 
was d e t e r m i n e d . An a n a l y s i s of the 
sample r e s i d e n c e s by da t e of 
c o n s t r u c t i o n r e v e a l e d that e n e r g y 
e f f i c i e n c y g r a d u a l l y i m p r o v e d f r o m 
the late 1 8 9 0 ' s u n t i l the la t e 
1950's and e a r l y 1 9 6 0 ' s w h e n e n e r g y 
e f f i c i e n c y of r e s i d e n c e s r e v e r s e d 
and grew w o r s e . T h e r e s i d e n c e s in 
the study g r o u p b u i l t b e t w e e n 1 9 6 0 
and 1973 had e f f i c i e n c y l e v e l s as 
low as (h i g h e n e r g y u se per s q u a r e 
foot) some h o m e s 50 to 60 y e a r s 
o l d . ( 9 ) 
W h e n t r y i n g to u n d e r s t a n d t h i s 
drop in e f f i c i e n c y , one m u s t n o t e 
that e n e r g y p r i c e s w e r e a l s o 
d r o p p i n g and that e l e c t r i c i t y f o r 
i n s t a n c e , hit its l o w e s t p r i c e 
level in 1 9 7 3 . In 1973 e l e c t r i c i t y 
was 2.6 c e n t s per k i l o w a t t h o u r , 
but o v e r the past 11 y e a r s t he 
price has r i s e n to 7.64 c e n t s p e r 
kil o w a t t h o u r , a p r i c e M a r y s v i l l e 
has not s e e n s i n c e 1 9 2 9 . 
Expanded Residential Enerqy Demand and Cost, 1982 
Dwellinq 
Number 
Total Enerqy Demand 
Average 
Enerqy Demand 
Type/Pr im. of Elec . N. Gas Total Elec. N. Gas Total 
Heat. fuel nits MBTU 
MBTU MBTU MBTU MBTU 
Sinqle Fam. 
qas heat 1160 27.492 151.032 178.524 23.7 130.2 153.9 
electric 73 6,548 - 6,548 89.7 - 89.7 
wood 
49 1,161 3,533 4,694 23. 7 72.1 95.8 
Mu It i-f am. 
qas heat 172 2,511 18.524 21,035 14.6 107. 7 122.3 
electric 
10 340 - 340 34.0 - 34.0 
wood 7 102 413 515 14. 6 59. 0 73.6 
Mobile H. 
gas heat 
47 728 4,700 
5,428 15.5 100.0 115-5 
T. Demand 
1,518 
38,882 178,202 217,084 25.6 117.4 143. 0 




Residential Survey Sample Of End Use Enerqy Demand, 1982 
Total Enerqy Demand Averaqe Enerqy Demand 
Dwellinq No. 
Type/Primary of Elec. N . Gas Total Elec. N. Gas Totals 
Heating fuel Units MBTB MRTU MTRU MBTU MBTU MBTU 
Sinqle Family 
qas heat 45 1069.8 8 5860.4 6930. 4 23. 7 130. 2 153.9 
elect ric 2 179. 5 - 179. 5 89.7 - 89.7 
vood 1 35.2 2 72. 1 144.2 35.2 72.1 l44.2 
Mobile Homes 3 
46.  4 300.0 346. 2 15.5 100.0 115-5 
Total 51 1330. 9 6232.5 7600. 3 26. 1 122. 2 1 *9. 0 
C h a r a c t e r i s t i c s w h i c h 
d e t e r m i n e e x i s t i n g r e s i d e n t i a l 
e n e r g y e f f i c i e n c y w e r e a l s o 
s t u d i e d . It was f o u n d that a t t i c 
i n s u l a t i o n for the h o u s i n g s t o c k 
a v e r a g e d less than half of t o d a y ' s 
s t a n d a r d of R - 3 8 . A d e q u a t e 
c a u l k i n g and w e a t h e r s t r i p p i n n g w a s 
in p l a c e on only a b o u t half of the 
un i t s s t u d i e d . T h e s e two a s p e c t s 
of e n e r g y c o n s e r v a t i o n a re 
g e n e r a l l y low in cos t and ha v e a 
r e l a t i v e l y s h o r t p a y - b a c k t i m e , and 
r e p r e s e n t a m a j o r o p p o r t u n i t y for 
c o n s e r v a t i o n . 
A n o t h e r a s p e c t of s i n g l e 
f a m i l y d w e l l i n g s w h i c h w a s s t u d i e d 
( a l t h o u g h it had no d i r e c t b e a r i n g 
on the e n e r g y s t a t i s t i c s c o m p l i e d 
o t h e r than in the u n i t s heat g a i n 
and h e a t loss c h a r a c t e r i s t i c s ) w a s 
the s o l a r s u i t a b i l i t y of the 
h o u s i n g s t o c k . T h i s i n f o r m a t i o n 
w a s c o m p i l e d to i n d i c a t e the 
p o t e n t i a l for f u t u r e s o l a r r e t r o f i t 
a p p l i c a t i o n s for s p a c e h e a t i n g and 
w a t e r h e a t i n g . E a c h h o m e r e c e i v e d 
a s o l a r s u i t a b i l i t y r a t i n g b a s e d on 
w a l l and roof a r e a s a v a i l a b l e f o r 
so l a r a c c e s s d u r i n g h e a t i n g 
p e r i o d s . T he r e s u l t s of that 
s u r v e y i n d i c a t e that 6 3 . 3 p e r c e n t 
of the e x i s t i n g h o u s i n g s t o c k has a 
hi g h p o t e n t i a l for e m p l o y i n g s o l a r 
r e t r o f i t s y s t e m s to r e d u c e e n e r g y 
d e m a n d , and that 73.3 p e r c e n t h a s a 
high p o t e n t i a l for s o l a r w a t e r 
h e a t i n g . ( 1 0 ) 
TABLE 2 . 
T h e M a r y s v i l l e E n e r g y S t u d y , 
p p . 1 6 5 
I b i d . , p p . 1 6 7 
Commercial The C o m m e r c i a l sector study was c o m p l e t e d e l e c t r i c i t y following y e a r . It is also 
r e p r e s e n t s 15.7 percent of costs have risen 19 p e r c e n t , w e l l i n t e r e s t i n g to note that forty 
Because of the d i v e r s e range M a r y s v i l l e ' s total energy u s e , and above the inflation rate for the percent were i n t e r e s t e d in forming 
of businesses in M a r y s v i l l e (as the estimated cost of $400,800 is same p e r i o d . a c o o p e r a t i v e with others to reduce 
as in any c o m m u n i t y ) , this sector 16 percent of the total c o s t . In Dec e m b e r of 198 2 , the energy c o s t s . This a t t i t u d e 
was divided into eleven The cost figures are very K a n s a s D e p a r t m e n t of Economic i n d i c a t e s a w i l l i n g n e s s w i t h i n the 
subcategories by b u s i n e s s - t y p e for s i g n i f i c a n t in that virtually a l l D e v e l o p m e n t c o n d u c t e d a 'Merchants c o m m u n i t y to work tog e t h e r to solve 
analysis. As in the r e s i d e n t i a l of this sector's energy costs are A t t i t u d e S u r v e y ' in w h i c h , among the energy p r o b l e m . ( 1 2 ) 
sector a re p r e s e n t a t i v e sample of paid for through goods and services other items energy issues were 
business types was s e l e c t e d for the purchased by the c o n s u m e r . a d d r e s s e d . ( 1 1 ) The survey included 
study. In this s e c t o r , 2 0 . 1 Any increase in energy p r i c e s , a p p r o x i m a t e l y 93 percent of the 
Ma r y s v i l l e M e r c h a n t s A t t i t u d e percent of the 139 b u s i n e s s e s were e s p e c i a l l y e l e c t r i c i t y , which businesses in Marysville. The 
sampled. A c t u a l f u e l use and cost a c c o u n t e d for 77.6 percent of this study indicated that a major i t y (56 Survey", Kansas D e p a r t m e n t of 
figures were obtained for the sector's energy c o s t , can only p e r c e n t ) felt that increased cost E c o n o m i c D e v e l o p m e n t ; T o p e k a . 
sample. A breakdown of the result in higher prices for of energy has affected their K a n s a s . D e c e m b e r , 1 9 8 2 . 
categories and use and cost figures c o m m o d i t i e s purchased within the business o p e r a t i o n s and that For the complete survey 
can be seen in the F i g u r e s provided c o m m u n i t y . It is worth noting t h i r t y - n i n e percent had some plan results see: The Marysville 
below. The Commercial sector again here that since the energy to reduce energy costs in the Energy Study, A p p e n d i x C 
Marysville Commercial Energy Demand and Co s t — 1982 Marysville Commercial Energy Demand and Cost: by Marysville Commercial End Use Energy Demand — 1 9 8 2 
Subcategory — 1 9 8 2 
FIGURE 4 . FIGURE 5 . F I G U R E 6 . 
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Schools w h i c h w i l l be the r e s u l t of the 
re c e n t d e m o l i t i o n of C e n t r a l S c h o o l 
F o u r s c h o o l s of the M a r y s v i l l e for e x a m p l e , w i l l o n l y p l a c e m o r e 
Unified S c h o o l D i s t r i c t 364 w e r e p r e s s u r e on the e n e r g y b u d g e t , 
included in the s t u d y . As w i t h the S o m e t i m e s c e n t r a l i z a t i o n of 
Mu n i c i p a l S e c t o r , a l l e n e r g y f u e l o p e r a t i o n s is not the o p t i m u m 
use and c o s t i n f o r m a t i o n for a l l c h o i c e , e s p e c i a l l y w h e n one a l s o 
buildings and o p e r a t i o n s w e r e c o n s i d e r s the loss to the 
obtained for the s t u d y . E n e r g y n e i g h b o r h o o d , and the r e s u l t i n g 
costs for 1982 w e r e $ 1 0 1 , 4 8 1 ,or b u s s i n g or f o r c e d c r o s s i n g of m a j o r 
4.1 p e r c e n t of the T o t a l C o m m u n i t y s t r e e t s by yo u n g c h i l d r e n . 
Energy E x p e n d i t u r e . A st u d y of b u i l d i n g e f f i c i e n c y 
A l t h o u g h e n e r g y c o s t s w a s a l s o c o n d u c t e d . T h e J u n i o r 
accounted for o n l y 3 . 1 p e r c e n t of H i g h and S e n i o r H i g h b u i l d i n g s 
the s c h o o l d i s t r i c t ' s b u d g e t , f a r e d b e t t e r t h a n the L i n c o l n and 
resources for s c h o o l s a r e C e n t r a l s c h o o l s . H o w e v e r it w a s 
constantly c o m i n g u n d e r p r e s s u r e n o t e d that the J u n i o r and S e n i o r 
from a v a r i e t y of d i r e c t i o n s a l l of Hi g h b u i l d i n g s w e r e m u c h n e w e r a n d 
which e x p r e s s l e g i t i m a t e c o n c e r n s , h a v e been m a i n t a i n e d w i t h g r e a t e r 
as in the c a s e of t e a c h e r s s a l a r i e s c a r e , as e v i d e n c e d by r e c e n t l y 
and the need to m o d e r n i z e t e a c h i n g i n t r o d u c e d e n e r g y c o n s e r v a t i o n 
tools ( e g . a d d i n g c o m p u t e r s ) , m e a s u r e s . T h e L i n c o l n and C e n t r a l 
providing t e a c h i n g a i d s and so o n . s c h o o l s w e r e in nee d of s y s t e m a t i c 
P e t r o l e u m c o s t s w e r e $ 4 6 , 7 4 4 w e a t h e r i z a t i o n p r o g r a m s and 
in 1982 (46 p e r c e n t of e n e r g y p o s s i b l y the i n s t a l l a t i o n of m o r e 
e x p e n d i t u r e s ) . I n c r e a s e d b u s s i n g e f f i c i e n t h e a t i n g s y s t e m s . 
Marysville Transportat ion Energy Demand and Cos t by 
F IGURE 10 . Vehicle Type - 1982 
In a d d i t i o n , m a n y c i t i z e n s of 
Transportation M a r y s v i l l e c o m m u t e d a i l y to K a n s a s 
S t a t e U n i v e r s i t y in M a n h a t t a n , a 
T r a n s p o r t a t i o n e n e r g y d e m a n d r o u n d trip of so m e 120 m i l e s , 
is a f u n c t i o n of v e h i c l e m i l e s of An a l t e r n a t e m e t h o d of 
t r a v e l ( V M T ) and v e h i c l e f u e l d e t e r m i n i n g e n e r g y u s e and c o s t w a s 
e f f i c i e n c y ( M P G ) . F o r the p u r p o s e s a l s o i n c l u d e d in the s t u d y . U s i n g 
of this s t u d y only V M T w i t h i n the t o t a l v e h i c l e m i l e s t r a v e l e d f o r 
city was c o n s i d e r e d . S i n c e age and M a r y s v i l l e , the e n e r g y c o s t 
type of v e h i c l e d i r e c t l y a f f e c t s e s c a l a t e s to $ 1 , 9 9 0 , 6 0 8 . T h i s 
f u e l u s e , a v e h i c l e i n v e n t o r y i n c r e a s e s the T o t a l C o m m u n i t y 
i n c l u d i n g age and type w a s o b t a i n e d E n e r g y E x p e n d i t u r e to $ 3 , 7 7 7 , 9 7 7 or 
t h r o u g h c o u n t y r e c o r d s . $ 2 , 4 8 8 per h o u s e h o l d i n s t e a d of the 
U s i n g i n - t o w n v e h i c l e m i l e s $ 1 , 6 4 2 r e p o r t e d e a r l i e r . T h i s a l s o 
t r a v e l e d o n l y , M a r y s v i l l e ' s e n e r g y i n c r e a s e s the co s t of e n e r g y as a 
e x p e n d i t u r e s for t h i s s e c t o r p e r c e n t a g e of g r o s s i n c o m e from 
a m o u n t e d to $ 7 0 4 , 5 9 6 ( 2 5 . 5 p e r c e n t 10.3 to 15.6 p e r c e n t , and 18.8 
of the T o t a l C o m m u n i t y E n e r g y p e r c e n t of net i n c o m e . 
C o s t ) . T h i s f i g u r e may be s o m e w h a t A l t h o u g h t h i s a l t e r n a t e m e t h o d 
m i s l e a d i n g in that M a r y s v i l l e , l i k e of c a l c u l a t i n g t r a n s p o r t a t i o n c o s t s 
any r u r a l c o m m u n i t y , d e p e n d s m a y be a m o r e r e a l i s t i c e s t i m a t e of 
h e a v i l y on t r a v e l o u t s i d e the a c t u a l e n e r g y e x p e n d i t u r e s , it is 
c o m m u n i t y not only f o r g o o d s and m o r e v u l n e r a b l e to d e b a t e and 
s e r v i c e s but al s o for v a r i o u s f o r m s t h e r e f o r e is not us e d in the f i n a l 
of r e c r e a t i o n a l and p e r s o n a l n e e d s . s t a t i s t i c s r e p o r t e d . 12 
F IGURE 9 . Marysville Schools Energy Demand and Co s t — 1 9 8 2 
F IGURE 11 . 
n e e d s to be s t a r t e d n o w . C h a n g e 1 3 . B e t t y L . W e l l s , " E n e r g y 
w i l l not c o m e e a s i l y , n o r w i l l it C o n s e r v a t i o n - A D e v e l o p m e n t 
c o m e q u i c k l y . The o n l y t h i n g S t r a t e g y for A l l C o m m u n i t i e s " , 
g u a r a n t e e d is that c h a n g e w i l l S m a l l T o w n , V o l 15 N o v e m b e r -
c o m e . W h e t h e r c o m m u n i t i e s e l e c t to D e c e m b e r 1 9 8 4 , p p . 2 0 
take c o n t r o l , and d i r e c t c h a n g e or 1 4 . In the f a l l of 1 9 8 4 , the 
sit back and let o u t s i d e f o r c e s S t a t e of N e b r a s k a h e l d a 
c o n t r o l the d i r e c t i o n of t h e i r c o l l o q u i u m d e a l i n g 
f u t u r e , w i l l d e t e r m i n e the fate of s p e c i f i c a l l y w i t h e n e r g y 
r u r a l A m e r i c a . p l a n n i n g . T h e c o n f e r e n c e w a s 
e n t i t l e d : " C o m m u n i t y E n e r g y 
P l a n n i n g as an E c o n o m i c 
D e v e l o p m e n t S t r a t e g y " . 
1 5 . M a r y s v i l l e E n e r g y S t u d y p p . 6 3 
1 6 . I b i d . p p . 6 3 
1 7 . T h e K a n s a s C i t y T i m e s , 
T h u r s d a y , J u n e 4 , 1 9 8 5 , p p . D - 1 
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72 p a y r o l l j o b s l e a v i n g M a r y s v i l l e 
e v e r y y e a r . ( 1 5 ) A n o t h e r way to 
look at the s i t u a t i o n is that if 
the e n e r g y m o n e y that now l e a v e s 
the c o m m u n i t y c o u l d be r e t a i n e d , 
t h r o u g h m u l t i p l i e r e f f e c t s it c o u l d 
c r e a t e 180 new j o b s . ( 1 6 ) 
N a t u r a l l y , not a l l m o n e y s p e n t 
on e n e r g y c o u l d be r e t a i n e d ; the 
c o s t to i m p l e m e n t s y s t e m s to 
a c c o m p l i s h t o t a l s e l f - r e l i a n c e 
w o u l d not be e c o n o m i c a l l y f e a s i b l e . 
H o w e v e r , t h e r e are a w i d e r a n g e of 
m e a n s a v a i l a b l e to b e g i n to r e v e r s e 
t h i s s p i r a l i n g c y c l e , and b e g i n to 
b r i n g u n d e r c o n t r o l the o u t r a g e o u s 
p r i c e s of e n e r g y and g a i n m o r e 
f r e e d o m f r o m o u t s i d e f o r c e s w h i c h 
l i t e r a l l y have a s t r a n g l e h o l d on 
c o m m u n i t i e s and t o w n s t o d a y . 
S o m e t h i n g m u s t be d o n e to 
r e v e r s e this trend or in the v e r y 
n e a r f u t u r e many c o m m u n i t i e s w i l l 
be f a c i n g e v e n g r e a t e r e c o n o m i c 
c r i s e s t h a n they are t o d a y . As in 
the c a s e of c o m m u n i t i e s w h i c h a r e 
in the K a n s a s G a s & E l e c t r i c 
d i s t r i c t ( i m m e d i a t e l y a d j a c e n t to 
K P & L ' s d i s t r i c t ) that f u t u r e is 
o n l y s e v e r a l m o n t h s a w a y . K G & E 
r e c e n t l y c o m p l e t e d W o l f C r e e k 
n u c l e a r p l a n t and rate h e a r i n g s 
h a v e b e e n u n d e r w a y s i n c e M a y 1 8 , 
1 9 8 5 . T h e s e h e a r i n g s and the 
o u t c o m e w i l l d e t e r m i n e the fate of 
m a n y c o m m u n i t i e s . S e v e r a l t o w n s 
h a v e t e s t i f i e d that they w i l l be 
f a c i n g i m m e d i a t e b a n k r u p t c y if the 
p r o p o s e d 100 p e r c e n t rate i n c r e a s e s 
a r e g r a n t e d . 
M a r y s v i l l e is not t o t a l l y 
i m m u n e to the p r o b l e m s a s s o c i a t e d 
w i t h W o l f C r e e k . In a r e c e n t 
e d i t i o n of The K a n s a s C i t y T i m e s it 
w a s r e p o r t e d that " K P L may p u r s u e 
one of the Wolf C r e e k u t i l i t i e s " . 
( 1 7 ) . If this h a p p e n s , M a r y s v i l l e 
w i l l be f o r c e d to a b s o r b some of 
the c o s t s of Wolf C r e e k . 
W i t h F e d e r a l R e v e n u e S h a r i n g 
b e i n g p h a s e d o u t , the e c o n o m i c 
b u r d e n is a l r e a d y b e i n g s h i f t e d to 
the l o c a l g o v e r n m e n t , yet t a x e s 
paid by the c i t i z e n s w i l l r e m a i n 
the same or i n c r e a s e . 
It is o b v i o u s that t h e r e are 
no s i m p l e s o l u t i o n s for our e n e r g y 
p r o b l e m s . The only o b v i o u s t h i n g 
a b o u t t h i s w h o l e s i t u a t i o n is t h a t 
s o m e t h i n g n e e d s to be d o n e , and it 
Conclusion 
The f a c t s and f i g u r e s r e p o r t e d 
in the M a r y s v i l l e E n e r g y S t u d y 
are based u p o n a c t u a l 1 9 8 1 - 8 2 
energy use and c o s t d a t a . S i n c e 
that time e n e r g y p r i c e s h a v e 
continued to r i s e ; for e x a m p l e 
electricity has r i s e n 19 p e r c e n t in 
two years s i n c e the s t u d y w a s 
c o m p l e t e d , and n a t u r a l gas p r i c e 
has risen 35 p e r c e n t . 
A r e c e n t r e p o r t p u b l i s h e d in 
Small T o w n i n d i c a t e s t h a t f o r a 
Midwestern town of a p p r o x i m a t e l y 
4,000 ( W i n t e r s e t , I o w a ) , e n e r g y 
e x p e n d i t u r e s w e r e c l o s e to 7.5 
million d o l l a r s , and t h a t 85 
percent of that a m o u n t l e f t the 
community to pay for n o n r e n e w a b l e 
energy s u p p l i e s . ( 1 3 ) T h i s r e p o r t 
further s u p p o r t s the n o t i o n t h a t 
small towns a c r o s s r u r a l A m e r i c a 
are s p e n d i n g t r e m e n d o u s a m o u n t s of 
money for n o n r e n e w a b l e e n e r g y , and 
that it is b e c o m i n g an e c o n o m i c 
burden that n e e d s to be a d d r e s s e d . 
The m o n e t a r y d r a i n on the 
local e c o n o m y is a c o n c e p t t h a t 
only r e c e n t l y h a s b e g u n to a t t r a c t 
a t t e n t i o n , and in m a n y c a s e s it is 
an idea that is not yet c o n s i d e r e d 
in the p l a n n i n g p r o c e s s . T h e 
Kansas D e p a r t m e n t of E c o n o m i c 
D e v e l o p m e n t , w h i c h is c h a r g e d w i t h 
the r e s p o n s i b i l i t y of a s s i s t i n g 
c o m m u n i t i e s and t o w n s w i t h t h e i r 
economic d e v e l o p m e n t and h e l p i n g to 
stabilize t h e i r e c o n o m y , is o n e 
entity w h i c h s h o u l d b e c o m e a c t i v e l y 
involved in d e v e l o p i n g a p p r o a c h e s 
to a d d r e s s the e c o n o m i c p r o b l e m s 
related to e n e r g y . O t h e r s t a t e s , 
Nebraska for e x a m p l e , h a v e b e g u n 
to i n c o r p o r a t e the e n e r g y p l a n n i n g 
concept on a s t a t e w i d e b a s i s . ( 1 4 ) 
To put into p e r s p e c t i v e j u s t 
how i m p o r t a n t e n e r g y i s s u e s a r e to 
a c o m m u n i t y , M a r y s v i l l e s p e n t 
$2,491,965 for v a r i o u s f o r m s of 
energy in 1 9 8 2 . Of that a m o u n t , 
only $ 3 2 6 , 3 2 1 ( 1 3 . 1 p e r c e n t ) 
remained in the c o m m u n i t y , m o s t l y 
in in the form of the s a l a r i e s of 
workers in e n e r g y s e r v i c e c o m p a n i e s 
located in the c o m m u n i t y . W h a t 
this m e a n s is that $ 2 , 1 6 5 , 6 4 4 l e f t 
the c o m m u n i t y i m m e d i a t e l y a n d 
forever; this is the e q u i v a l e n t of 

Options Available 
M a r y s v i l l e , as w e l l as any 
other s m a l l town or r u r a l a r e a , has 
within its m e a n s the m e t h o d s to 
control its own f u t u r e . T h e r e are 
basically two d i r e c t i o n s or 
alternatives w h i c h M a r y s v i l l e can 
take. One o p t i o n is to c o n t i n u e in 
with B u s i n e s s - A s - U s u a l and c o n t i n u e 
to let o u t s i d e f o r c e s c o n t r o l its 
energy supply and e c o n o m i c f u t u r e , 
an alternative d e s c r i b e d as the 
'Hard P a t h ' . The o t h e r c h o i c e is 
to opt to take c o n t r o l of the 
energy future and d e v e l o p r e s o u r c e s 
which w i l l e n h a n c e the c o m m u n i t y ' s 
physical and e c o n o m i c g r o w t h and 
stability, an o p t i o n t e r m e d the 
'Soft Path ' . 
'Hard P a t h ' and 'Soft P a t h ' 
are terms first a r t i c u l a t e d by 
Amory L o v i n s ( 1 8 ) to d e s c r i b e 
alternatives with w h i c h our n a t i o n 
is faced. The 'Hard p a t h ' i m p l i e s 
continued r e l i a n c e on and e x p a n s i o n 
of c o n v e n t i o n a l n o n r e n e w a b l e e n e r g y 
resources such as c o a l , p e t r o l e u m , 
natural gas and n u c l e a r p o w e r . 
The 'Soft P a t h ' r e l i e s on two 
basic a p p r o a c h e s to re d u c e e n e r g y 
demand and s t i l l p r o v i d e the n e e d e d 
energy s e r v i c e s . F i r s t , is to 
improve the e f f i c i e n c y of en e r g y 
consuming c o m m o d i t i e s and s y s t e m s , 
such as b u i l d i n g s , a u t o m o b i l e s , 
appliances, and the i n f r a s t r u c t u r e 
and support s y s t e m s of our 
communities (waste t r e a t m e n t , w a t e r 
supply e t c . ) . 
Second is to ra p i d l y d e p l o y 
soft or " a p p r o p r i a t e " t e c h n o l o g i e s . 
These t e c h n o l o g i e s i n c l u d e s o l a r 
heating and c o o l i n g , o r g a n i c w a s t e 
conversion, wind p o w e r , 
hydroelectric p o w e r , and g e o t h e r m a l 
power. 'Soft' e n e r g y s y s t e m s can 
be described by five basic 
characteristics: 
1. They rely on r e n e w a b l e energy 
flows . 
2. They are d i v e r s e , each 
designed for m a x i m u m e f f e c t i v e n e s s 
in a pa r t i c u l a r c i r c u m s t a n c e . 
3. They are f l e x i b l e and are a 
relatively low t e c h n o l o g y - w h i c h 
does not mean u n s o p h i s t i c a t e d , but 
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4 . They are m a t c h e d in scale and 
in g e o g r a p h i c d i s t r i b u t i o n to end-
use n e e d s . 
5 . They are m a t c h e d in energy 
q u a l i t y (form and t e m p e r a t u r e ) to 
end use n e e d s . The energy 
c o n s u m p t i o n / e c o n o m i c g r o w t h link is 
as s u m e d to be f l e x i b l e , a l l o w i n g 
s u s t a i n e d e c o n o m i c g r o w t h with zero 
or n e g a t i v e energy c o n s u m p t i o n 
g r o w t h . ( 1 9) 
The Soft Energy P a t h , w h i c h 
relies on c o n s e r v a t i o n and s o l a r 
t e c h n o l o g i e s , is per h a p s the only 
a l t e r n a t i v e we have to a c h i e v e 
e n e r g y / e c o n o m i c s t a b i l i t y , and it 
could also turn out to be the most 
a f f o r d a b l e and e f f e c t i v e a p p r o a c h 
in a move toward s e l f - r e l i a n c e . 
1 8 . The two e n e r g y ' p a t h s ' w e r e 
first p u b l i s h e d in "En e r g y 
S t r a t e g y : The Road Not T a k e n " 
in F o r e i g n A f f a i r s O c t o b e r 
1 9 7 6 , by Amory L o v i n s . L o v i n s 
e x p a n d e d and s t r e n g t h e n e d the 
'Soft + a t h ' a r g u m e n t in Soft 
Energy P a t h s : T o w a r d A_ D u r a b l e 
Peace (San F r a n c i s c o : F r i e n d s 
of the E a r t h , 1 9 7 9 ) and m o s t 
r e c e n t l y in Br i t t l e P o w e r : 
Energy S t r a t e g y For N a t i o n a l 
S e c u r i t y ( A n d o v e r , M a s s . : 
Brick H o u s e , 1 9 8 2 ) . 
19. Ibid 
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B u s i n e s s - A s - U s u a l 
( H a r d P a t h ) 
When c o n s i d e r i n g c h a n g e it is 
important to look at w h a t m i g h t 
happen if one w e r e to o p t for 
continuing w i t h o u t any c h a n g e in 
direction. In the M a r y s v i l l e 
Energy S t u d y , one c o m p o n e n t of the 
report l o o k e d at s u c h a s c e n a r i o . 
The results are not n e c e s s a r i l y 
ones that w o u l d be f a v o r a b l e to the 
economic s t a b i l i t y of M a r y s v i l l e ' s 
future. 
The y e a r 2002 w a s s e l e c t e d to 
provide a time f r a m e w i t h i n w h i c h 
to develop s c e n a r i o s . It w a s f e l t 
that 20 y e a r s w o u l d a l l o w for the 
development and i m p l e m e n t a t i o n of 
realistic p r o p o s a l s . T h e B u s i n e s s -
As-Usual s c e n a r i o a s s u m e s l i t t l e 
change in e n e r g y d e m a n d i n t e n s i t i e s 
and energy e f f i c i e n c y l e v e l s f r o m 
the 1982 base y e a r . ( 2 0 ) 
P o p u l a t i o n and h o u s i n g 
projections w e r e m a d e for 
M a r y s v i l l e , and are the b a s i s for 
projections in a l l s c e n a r i o s , 
including the "Soft P a t h ' . 
P o p u l a t i o n was p r o j e c t e d to 
reach 4,500 in the y e a r 2 0 0 2 . T h i s 
was e s t i m a t e d by u s i n g a c o h o r t 
survival p r o j e c t i o n m o d e l , and w a s 
based on the a s s u m p t i o n that 
Marysville w i l l c o n t i n u e to be a 
desirable p l a c e to l i v e . ( 2 1 ) 
Based on t h e s e p o p u l a t i o n 
e s t i m a t e s , a net i n c r e a s e of 357 
dwelling u n i t s w a s p r o j e c t e d . A 
turnover in some h o u s i n g s t o c k w a s 
also i n c l u d e d (202 d w e l l i n g u n i t s 
are in the flood p l a i n and it is 
assumed that not a l l of t h e s e w i l l 
be r e l o c a t e d ) . ( 2 2 ) 
F o l l o w i n g is a s e c t o r by 
sector s u m m a r y of the B u s i n e s s - A s -
Usual s c e n a r i o . 
R E S I D E N T I A L 
The B u s i n e s s - A s - U s u a l s c e n a r i o 
assumes a c o n t i n u a t i o n of c u r r e n t 
efficiency l e v e l s for e x i s t i n g 
housing p r o j e c t e d to the y e a r 2 0 0 2 . 
Energy d e m a n d a v e r a g e s by d w e l l i n g 
type are the same as for the 1982 
base y e a r , e x c e p t for new 
c o n s t r u c t i o n . E n e r g y d e m a n d for 
new c o n s t r u c t i o n is b a s e d on the 
a v e r a g e e n e r g y use for h o u s e s b u i l t 
b e t w e e n 1960 and 1 9 8 2 . ( 2 3 ) (In 
g e n e r a l , new h o m e s a r e l a r g e r and 
c o n s u m e m o r e e n e r g y that the o l d e r 
h o u s i n g s t o c k . ) ( 2 4 ) T o t a l E n e r g y 
D e m a n d for this s e c t o r is p r o j e c t e d 
to i n c r e a s e by 2 6 . 1 p e r c e n t , and 
a v e r a g e h o u s e h o l d e n e r g y use w o u l d 
i n c r e a s e by 5 p e r c e n t . ( 2 5 ) 
COMMERCIAL 
B a s e d on net g r o w t h f i g u r e s 
and h i s t o r i c a l t r e n d s of b u s i n e s s e s 
in M a r y s v i l l e , 85 p e r c e n t of the 
1982 base y e a r c o m m e r c i a l b u i l d i n g 
s t o c k is p r o j e c t e d to be in use in 
the y e a r 2 0 0 2 . T h e 15 p e r c e n t 
b a l a n c e is a s s u m e d to be r e p l a c e d 
by new c o m m e r c i a l s p a c e . In 
a d d i t i o n , a net i n c r e a s e of 15 
p e r c e n t ( t h r o u g h g r o w t h ) is 
e s t i m a t e d to be a d d e d to the to the 
t o t a l c o m m e r c i a l b u i l d i n g 
s p a c e . ( 2 6 ) It is a s s u m e d that 
t h e r e w i l l be a 15 p e r c e n t i n c r e a s e 
in T o t a l E n e r g y D e m a n d o v e r the 
1982 base y e a r . ( 2 7 ) 
M U N I C I P A L 
B e c a u s e the i n f r a s t r u c t u r e of 
the c o m m u n i t y is in p l a c e ( w a t e r 
and w a s t e t r e a t m e n t ) and m o s t 
b u i l d i n g s are r e l a t i v e l y n e w , 
f u t u r e e n e r g y d e m a n d in t h i s s e c t o r 
is p r o j e c t e d to only h a v e a s l i g h t 
i n c r e a s e . ( 2 8 ) 
SCHOOLS 
T h e e x i s t i n g s c h o o l s a r e 
a s s u m e d to h a v e s u f f i c i e n t c a p a c i t y 
for p r o j e c t e d i n c r e a s e s in 
e n r o l l m e n t , and the B u s i n e s s - A s -
U s u a l s c e n a r i o a s s u m e s the same 
e n e r g y d e m a n d as the 1982 base 
y e a r . ( 2 9 ) (It is r e c o g n i z e d that 
s i n c e the 1982 e n e r g y study w a s 
c o m p l e t e d C e n t r a l S c h o o l has been 
d e m o l i s h e d . H o w e v e r , it is a s s u m e d 
t h a t t h i s one b u i l d i n g w i l l h a v e no 
s i g n i f i c a n t i m p a c t on the e n e r g y 
d e m a n d p a t t e r n for the s e c t o r . ) 
TRANSPORTATION 
T h e B u s i n e s s - A s - U s u a l 
p r o j e c t i o n a s s u m e s c o n t i n u a t i o n of 
c u r r e n t t r e n d s in t r a v e l b e h a v i o r 
and v e h i c l e f u e l e f f i c i e n c i e s . 
S t a t e w i d e per c a p i t a v e h i c l e m i l e 
t r a v e l e d is i n c r e a s i n g at a b o u t 2.4 
p e r c e n t p e r y e a r ; a 2 p e r c e n t 
i n c r e a s e per y e a r is u s e d for t h i s 
s c e n a r i o . F u e l use is p r o j e c t e d to 
be r e d u c e d by .05 p e r c e n t . ( 3 0 ) 
2 0 . T h e M a r y s v i l l e E n e r g y S t u d y , 
p p . 6 5 
2 1 . I b i d . , p p . 6 7 
2 2 . I b i d . , pp.67 
2 3 . I b i d . , p p . 7 0 
2 4 . I b i d . , p p . 1 6 5 
2 5 . I b i d . , p p . 7 0 
2 6 . I b i d . , p p . 9 1 
2 7 . I b i d . , p p . 9 2 
2 8 . I b i d . , p p . 9 5 
2 9 . I b i d . , p p . 9 8 
3 0 . I b i d . , p p . 1 0 3 
I B 
ENERGY P R I C E PROJECT IONS 
U . S . D e p a r t m e n t of E n e r g y 
projections were u s e d f o r 
estimating f u t u r e f u e l c o s t s . 
Commercial r a t e s w e r e n o t 
available; for t h i s s e c t o r , r a t e 
increases w e r e a s s u m e d to be a m i d -
range b e t w e e n r e s i d e n t i a l and 
i n d u s t r i a l . ( 3 1 ) (See T a b l e 4 . ) 
MARYSVILLE ENERGY COST PROJECT IONS 
C o m m u n i t y e n e r g y c o s t s w e r e 
calculated by u s i n g the e n e r g y 
price p r o j e c t i o n s and f u t u r e d e m a n d 
p r o j e c t i o n s . (See T a b l e 5 . ) 
HOUSEHOLD ENERGY COSTS 
R e a l h o u s e h o l d i n c o m e is 
projected to i n c r e a s e at a r a t e of 
one-percent a n n u a l l y . ( 3 2 ) T h i s 
would a m o u n t to an i n c r e a s e f r o m 
$16,000 to & 1 9 . 5 2 5 in the y e a r 
2002.(33) 
Under the B u s i n e s s - A s - U s u a l 
scenario, c o m m u n i t y e n e r g y c o s t s 
are $ 8 , 4 7 0 , 6 4 7 , and the A v e r a g e 
Household S h a r e is $ 4 , 7 1 8 f a m i l y 
income. T h i s a m o u n t s to 2 4 . 2 
percent of g r o s s f a m i l y i n c o m e ; the 
1982 base y e a r w a s 10.3 p e r c e n t of 
gross family i n c o m e . 
This s c e n a r i o is b a s e d on the 
in-town t r a n s p o r t a t i o n e s t i m a t e . 
Using the m o r e r e a l i s t i c 
alternative t r a n s p o r t a t i o n 
estimate, the H o u s e h o l d S h a r e of 
Total C o m m u n i t y E n e r g y c o s t s 
increases to $ 5 4 9 4 ; or 2 8 . 1 p e r c e n t 
of family i n c o m e in the y e a r 2 0 0 2 . 
C l e a r l y , u n d e r the B u s i n e s s -
As-Usual s c e n a r i o , the w o u l d be a 
drastic e r o s i o n in d i s c r e t i o n a r y 
income w h i c h w o u l d h a v e a 
tremendous i m p a c t on the l o c a l 
economy. W i t h c o n s i d e r a b l y l e s s 
income a v a i l a b l e for p u r c h a s e of 
goods and s e r v i c e s , it c o u l d v e r y 
well lead to an e c o n o m i c c r i s i s of 
staggering p r o p o r t i o n s . 
Summary o f Yea r 2002 P r o j e c t e d E n e r q y C o s t s 
B . A. U. 
Elec. N a t . G a s oil T o t a l 
R e s i d e n t i a l $ 1 , 7 1 3 , 4 5 4 $ 2 , 7 8 0 , 1 9 6 - $ 7 , 2 1 8 , 2 4 2 
C o m m e r c i a l 7 4 2 , 3 1 8 5 3 9 , 6 2 2 - 1 , 6 4 6 , 5 5 2 
M u n i c i p a l 1 3 7 , 3 5 6 3 1 , 5 3 9 - 1 9 7 , 1 0 8 
S c h o o l s 4 7 , 9 5 2 1 4 6 , 1 3 8 - 3 2 4 , 8 1 4 
T r a n s p o r t - - - 3 , 7 I 0 , 9 2 6 3 , 7 1 0 , 962 
T o t a l $ 2 , 6 4 1 , 0 8 0 $ 3 , 4 9 7 , 4 9 5 $ 2 , 3 3 2 , 0 7 2 $ 8 , 4 7 0 , 6 4 7 
TABLE 5 . 
3 1 . I b i d . , p p . 1 0 8 
3 2 . T h e a s s u m e d rate of i n c r e a s e 
f o r h o u s e h o l d i n c o m e is b a s e d 
on a r e v i e w of p e r s o n a l i n c o m e 
d a t a s e v e r a l p u b l i c a t i o n s 
i n c l u d i n g K a n s a s E c o n o m i c 
R e p o r t p r e p a r e d by K a n s a s 
S t a t e U n i v e r s i t y and the 
U n i v e r s i t y of K a n s a s , a n d 
K a n s a s A n n u a l P l a n n i n g 
I n f o r m a t i o n , 1983 p r e p a r e d by 
the K a n s a s D e p a r t m e n t of H u m a n 
R e s o u r c e s . 
33- T h e M a r y s v i l l e E n e r g y S t u d y , 
p p . 1 2 5 
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E n e r g y P r i c e P r o j e c t i o n s 
D . 0 . E . D . O . E . D . O . E . M a r y s - M a r y s - 2 0 0 2 A v e . Wt. 
1995 v i l l e v i l l e P r i c e 1 9 8 2 / 2 0 0 2 
1979 M i d r a n g e A n n u a l 1982 2 0 0 2 Per P r o j e c t e d 
P r i c e s P r o j e c t . P e r c e n t P r i c e s P r i c e s U n i t P r i c e / M B T U 
S e c t o r $/MBTU $/MBTU I n c r . $/MBTO $ M B T U $ $/MBTU 
R e s i d e n t i a l 
E l e c . 1 3 . 2 7 1 8 . 4 2 2 . 4 % 1 8 . 7 6 3 0 . 9 5 . 107/Kvh 2 4 . 8 6 
N a t . Ga s 3 . 0 3 8 . 7 3 7 . 8 % 2 . 8 8 1 2 . 0 0 1 2 . 1 9 / M c f 7 . 4 4 
( C o m m e r c i a l ) 
E l e c . (3%) 1 3 . 8 4 2 4 . 9 1 . 85/Kwh 1 9 . 3 8 
N a t . Gas ( 8 . 5 % ) 2 . 5 0 1 2 . 8 5 1 3 . 0 0 / M c f 7 . 6 5 
I n d u s t r i a l 
N a t . G a s 1 . 9 4 7 . 6 5 9 . 5 % 
T r a n s p o r t 
G a s o l i n e 7 . 3 6 1 7 . 5 6 6 . 1 % 9 . 5 9 3 1 . 3 4 3 . 9 2 / g a l 2 0 . 4 7 
TABLE 4 . 
F I G U R E 1 4 . K a n s a s P o w e r & L i g h t E l e c t r i c R a t e H i s t o r y 
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COMMUNITY ENERGY DOLLAR DRA IN 
The a m o u n t of m o n e y a 
community s p e n d s on e n e r g y a n d the 
economic i m p a c t of t h i s c o s t is 
directly r e l a t e d to the a m o u n t of 
this e x p e n d i t u r e w h i c h r e m a i n s in 
the l o c a l e c o n o m y . In s m a l l t o w n s 
and r u r a l a r e a s t h i s is l a r g e l y in 
the form of s a l a r i e s of l o c a l 
citizens e m p l o y e d by the e n e r g y 
companies w h i c h s e r v e the 
community. (Also i n c l u d e d in t h i s 
are l o c a l u t i l i t y f r a n c h i s e t a x e s . ) 
In the 1982 b a s e y e a r of the 
energy s t u d y , $ 3 2 7 , 3 2 1 of e n e r g y 
expenditures w a s r e t a i n e d in the 
local e c o n o m y . T h e r e m a i n i n g 
$2,491,965 left the c o m m u n i t y 
immediately, and f o r e v e r . T h i s 
amounts to 87 p e r c e n t of the t o t a l 
community e n e r g y c o s t . If t h i s 
current trend c o n t i n u e s , the 
B u s i n e s s - A s - U s u a l s c e n a r i o p r o j e c t s 
that in the y e a r 2 0 0 2 , $ 7 , 3 6 9 , 4 6 3 
would leave the c o m m u n i t y in the 
form of e n e r g y d o l l a r s . 
SUMMARY 
The B u s i n e s s - A s - U s u a l s c e n a r i o 
does not p r e s e n t an o p t i m i s t i c 
forecast of the M a r y s v i l l e e n e r g y 
future. The e f f e c t s on the 
individual h o u s e h o l d s ( e s p e c i a l l y 
those i n d i v i d u a l s and f a m i l i e s on 
fixed i n c o m e s ) , a n d on the l o c a l 
economy w o u l d be s e v e r e . A m a j o r 
decrease in h o u s e h o l d p u r c h a s i n g 
power and the c o l l e c t i v e l o s s of 
total c o m m u n i t y e c o n o m i c a c t i v i t y 
brought a b o u t the d o l l a r d r a i n 
would ripple t h r o u g h o u t the e n t i r e 
business c o m m u n i t y . C l e a r l y , a 
number of l o c a l b u s i n e s s e s m i g h t 
not survive the l o s s in t r a d e 
associated w i t h the e n e r g y d o l l a r 
drain. 
B e c a u s e of c o n t i n u e d r e l i a n c e 
on outside s o u r c e s of n o n r e n e w a b l e 
energy s u p p l i e s , f u r t h e r e r o s i o n of 
personal i n c o m e , f u r t h e r 
deterioration of l o c a l c o m m u n i t y 
economic s t a b i l i t y , and m o r e j o b s 
lost from the c o m m u n i t y are a l l 
very r e a l p o s s i b i l i t i e s . C l e a r l y , 
this s c e n a r i o a r g u e s for a s e r i o u s 
c o n s i d e r a t i o n of the S o f t P a t h 
a l t e r n a t i v e , the r e s u l t s of w h i c h 
are now p r e s e n t e d . 
F I G U R E 1 5 . 
3 4 . The M a r y s v i l l e E n e r g y S t u d y , 
pp.66 
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Soft Path Scenario 
S e v e r a l p r o j e c t i o n s w e r e 
developed in the M a r y s v i l l e E n e r g y 
Study using the 'soft p a t h ' 
approach, a l l of w h i c h w e r e based 
on the same basic p h i l o s o p h y ; the 
only variation was the l e v e l of 
implementation or p a r t i c i p a t i o n . 
In the B u s i n e s s - A s - U s u a l 
approach no p a r t i c i p a t i o n 
assumption is n e e d e d , b e c a u s e 
decisions are left to those o u t s i d e 
the community who c o n t r o l the 
existing energy s y s t e m ; one just 
has to accept and live w i t h t h o s e 
decisions. In a 'Soft P a t h ' 
approach to the energy s i t u a t i o n 
some partic ipa t ion c o u l d be 
mandatory, such as in the case of 
codes or o r d i n a n c e s , w h i l e a gre a t 
majority of the d e s i r e d a c t i o n s 
would be v o l u n t a r y and left up to 
the good j u d g e m e n t and c o m m o n s e n s e 
of the citizens w i t h i n the 
community . 
For the p u r p o s e s of this 
report, only the o p t i m u m c o n d i t i o n s 
of participation are i n c l u d e d to 
show the vast d i f f e r e n c e b e t w e e n 
the two s c e n a r i o s ('Soft P a t h ' v s . 
'Hard P a t h ' ) , and also to 
illustrate the t r e m e n d o u s p o t e n t i a l 
of a positive and l o g i c a l a p p r o a c h 
to energy p l a n n i n g . T h e two basic 
scenarios d e v e l o p e d in the 'Soft 
Path' are entitled 'Soft Path 
Strategy O n e ' , and 'Soft P a t h 
Strategy Two ' . 
Soft Path S t r a t e g y One r e d u c e s 
energy use in two w a y s : a ) 
Conservation - reduces e n e r g y 
demand by improving end use energy 
efficiency (adding i n s u l a t i o n , more 
efficient r e p l a c e m e n t e q u i p m e n t , 
and so on); b) Solar - ene r g y 
demand for space h e a t i n g and w a t e r 
heating are reduced by the use of 
solar thermal m e a s u r e s ( a c t i v e and 
passive solar t h e r m a l c o l l e c t i o n ) . 
Strategy Two i n c l u d e s 
projections d e v e l o p e d in S t r a t e g y 
One, and then d e v e l o p s a s c e n a r i o 
which involves the u t i l i z a t i o n of 
renewable energy t e c h n o l o g i e s to 
supply a portion of the r e m a i n i n g 
energy d e m a n d . ( 3 4 ) 
3 5 . The K a n s a s Energy S a v i n g 
H a n d b o o k for H o m e o w n e r s , 
H a r p e r & R o w , P u b l i s h e r s ; New 
Y o r k . 1979 
3 6 . The M a r y s v i l l e E n e r g y S t u d y , 
pp.166 
3 7 . S o l a r E n e r g y R e s e a r c h 
I n s t i t u t e ( S E R I , A New 
P r o s p e r i t y - Bu i l d i n g a_ 
S u s t a i n a b l e E n e r g y F u t u r e 
( A n d o v e r , M a s s a c h u s e t t s ; B r i c k 
H o u s e , 1 9 8 1 ) , p p . 6 5 - 6 8 
3 8 . N a t i o n a l R e s e a r c h C o u n c i l , 
C o m m i t t e e on N u c l e a r and 
A l t e r n a t i v e E n e r g y S y s t e m s 
A l t e r n a t i v e Energy D e m a n d 
F u t u r e s to 2010 ( W a s h i n g t o n , 
D . C . ; N a t i o n a l A c a d e m y of 
S c i e n c e s , 1 9 7 9 ) , pp.57 
2O 
F I G U R E 1 6 . S o l a r W a l l A p p l i c a t i o n s 
F I G U R E 1 7 . W i n d o w Box H e a t e r 
in e n e r g y d e m a n d . S t a n d a r d s for 
these m e a s u r e s were a d o p t e d from 
The U . S . S o l a r R e s e a r c h I n s t i t u t e 
( S E R I ) S o l a r C o n s e r v a t i o n Study _A 
New P r o s p e r i t y ( 3 7 ) , and A l t e r n a t i v e 
Energy D e m a n d F u t u r e s to 2 0 1 0 , by 
the C o m m i t t e e on N u c l e a r and 
a l t e r n a t i v e Energy S y s t e m s 
( C O N A E S ) , N a t i o n a l R e s e a r c h 
C o u n c i l . ( 3 8 ) 
T h r o u g h i m p l e m e n t a t i o n of 
these c o n s e r v a t i o n m e a s u r e s e n e r g y 
d e m a n d c o u l d be r e d u c e d by as much 
as 53 p e r c e n t o v e r the 1982 base 
y e a r . C o n s e r v a t i o n M e a s u r e s and 
their p r o j e c t e d r e d u c t i o n of e n e r g y 
d e m a n d are i l l u s t r a t e d in T a b l e 6 . 
Conservat ion in Ex i s t i n g Typ ica l S i ng l e Family Residence 
1982 Base Year 
Year So f t Pa th : S t ra teqy One Red. 2002 
End Use MBTU Conservation Measures % MBTU 
Space 96.1 Wal ls to R-13; C e i l i n q t o R-38; 56.1 42.2 
Heating Windows: h a l f remain with storms 
at R—2, h a l f w i th R-5 i n s u l a t i n q 
shades added; Added weather-
s t r i p p i n g and c au l k i n g reduce a i r 
chanqe to . 8 per hour; Heat inq 
system e f f i c i e n c y i nc reases to 90%. 
Water 30.7 Gas hea ters - reduce standby 50.0 15.3 
Heating losses with more tank i n s u l a t i o n , 
p i l o t l e s s i q n i t i o n ; e l e c . hea ters-
more i n s u l a t i o n . Low flow dev i ces . 
Cooking 9.8 All ranqes - door s e a l , i n s u l a t i o n ; 56.6 4.3 
p i l o t l e s s i q n i t i o n for qas ranqe. 
R e f r i g . 5 .5 More e f f i c i e n t replacement u n i t . 52.7 2 .6 
Cool ing 4.2 Due t o s h e l l improvements and more 32.5 2.8 
e f f i c e n t replacement equ ipment . 
A p p l i . / O t h e r 4.1 More e f f i c i e n t replacement u n i t s . 30.0 2 .9 
L i gh t s 3.7 Replacement of bu lb3 and F i x t u r e s . 45.0 2.0 
Clo thes Dry. 1 .8 More efficient replacement u n i t s . 18.0 1.5 
To ta l 156.0 53.3 72.8 
T A B L E 6 . 
Soft Path - Strategy One 
Conservation/Solar 
R e s i d e n t i a l 
RESIDENTIAL - C O N S E R V A T I O N 
For e x i s t i n g d w e l l i n g u n i t s , 
the first m e a s u r e s l o o k e d at in 
this sector were those w h i c h c o u l d 
most easily be a c c o m p l i s h e d and 
which would r e q u i r e the l e a s t 
expenditure. T h e s e m e a s u r e s are 
termed " n o - c o s t / l o w - c o s t " . An 
example of n o - c o s t m e a s u r e s w o u l d 
be thermostat s e t b a c k s , a d d i n g a 
brick to the w a t e r c l o s e t to r e d u c e 
the amount of w a t e r r e q u i r e d to 
flush, cooking at l a t e r h o u r s in 
the summer to avoid a d d i n g heat to 
the home while the a i r - c o n d i t i o n i n g 
unit is o p e r a t i n g , and so o n . 
Low-cost m e a s u r e s i n c l u d e : 
replacing l i g h t i n g w i t h l o w e r 
wattage bulbs w h e r e p o s s i b l e ; 
adding caulking and 
weather s t r i p p i n g ; r e p l a c i n g s h o w e r 
heads with flow r e s t r i c t o r ' w a t e r 
savers'; adding i n s u l a t i n g b l a n k e t s 
for water h e a t e r s ; i n c r e a s i n g w a l l 
and ceiling i n s u l a t i o n ; and 
installing n u m e r o u s o t h e r d e v i c e s 
which would not r e q u i r e a large 
investment yet w o u l d make a 
significant c o n t r i b u t i o n to e n e r g y 
conservation. ( I n s u l a t i o n w a s 
considered a low cost m e a s u r e , 
because s u b s t a n t i a l s a v i n g s on 
investment could be a c h i e v e d by 
taking advantage of F e d e r a l and 
State tax i n c e n t i v e s w h i c h are 
available through D e c e m b e r , 1 9 8 5 . ) 
L o w - c o s t / n o - c o s t m e a s u r e s are 
intended to g e n e r a l l y ' t i g h t e n up' 
the home and reduce e n e r g y c o s t s 
without adding a s i g n i f i c a n t b u r d e n 
to the h o m e o w n e r s b u d g e t . N u m e r o u s 
other s u g g e s t i o n s are d e t a i l e d in 
The Kansas Energy Saving H a n d b o o k 
for Homeowners w h i c h is a v a i l a b l e 
free to state r e s i d e n t s . ( 3 5 ) 
The estimate of p o t e n t i a l 
energy use r e d u c t i o n was based on a 
'Dwelling C h a r a c t e r i s t i c s ' s u r v e y 
which assessed c u r r e n t l e v e l s of 
conservation m e a s u r e s in place in 
Marysville. (36) 
Improvements in e f f i c i e n c y of 
heating and cooling s y s t e m s , and 
household a p p l i a n c e s w e r e a l s o 
considered in p r o j e c t i n g r e d u c t i o n 
R e s i d e n t i a l 100% P a r t i c i p a t i o n So f t Path S t r a t e g y One Summary 
T A B L E 7 . 
F IGURE 18 . G r e e n h o u s e 
F IGURE 19 . I n s u l a t i n g C u r t a i n s 
e n e r g y d e m a n d by 8 8 . 7 p e r c e n t of 
p r o j e c t e d ' B u s i n e s s - A s - U s u a l ' 
e n e r g y d e m a n d for new 
c o n s t r u c t i o n . ( 4 0 ) 
SUMMARY OF SOFT PATH STRATEGY ONE 
R E S I D E N T I A L ENERGY USE DEMAND 
REDUCTION 
T h e r e d u c t i o n in T o t a l 
R e s i d e n t i a l E n e r g y Use is b a s e d on 
100 p e r c e n t p a r t i c i p a t i o n in 
' r e s i d e n t i a l - c o n s e r v a t i o n ' and 75 
p e r c e n t p a r t i c i p a t i o n in 
' r e s i d e n t i a l - s o l a r ' m e a s u r e s . 
T h e t o t a l r e d u c t i o n is p r o j e c t e d to 
be 7 2 . 1 p e r c e n t of the ' B u s i n e s s -
A s - U s u a l ' s c e n a r i o . 
T h r o u g h i m p l e m e n t a t i o n of 
S o f t Path. S t r a t e g y O n e m e a s u r e s , 
A v e r a g e R e s i d e n t i a l H o u s e h o l d 
e n e r g y c o s t s w o u l d be 5.9 p e r c e n t 
of g r o s s f a m i l y i n c o m e , a r e d u c t i o n 
f r o m 12.3 p e r c e n t in the B u s i n e s s -
A s - U s u a l s c e n a r i o , and a s l i g h t 
i n c r e a s e from 5 . 1 p e r c e n t of g r o s s 
f a m i l y in the 1982 b a s e y e a r . 
C l e a r l y , as e n e r g y p r i c e s c o n t i n u e 
to r i s e , h o u s e h o l d s w i l l h a v e to 
i m p l e m e n t a n u m b e r of m e a s u r e s j u s t 
to m a i n t a i n t h e i r c u r r e n t e c o n o m i c 
s t a t u s . 
F IGURE 2 0 . S o l a r G r e e n h o u s e 
3 9 . M a r y s v i l l e E n e r g y S t u d y , 
p p . 1 6 6 
4 0 . I b i d . , p p . 7 9 
21 
COMMERCIAL - NEW CONSTRUCTION 
New c o m m e r c i a l s t r u c t u r e s are 
a s s u m e d to be 4 8 . 1 p e r c e n t m o r e 
e f f i c i e n t t h a n p r o j e c t e d in the 
B u s i n e s s - A s - U s u a l s c e n a r i o . ( 4 4 ) 
F o r a s s u m e d c o n s e r v a t i o n / s o l a r 
e n e r g y r e d u c t i o n p e r c e n t a g e s in 
c o m m e r c i a l a p p l i c a t i o n s for new 
b u i l d i n g s , see T a b l e 8 . 
Soft P a t h Strategy One New Commercial Buildings 
T A B L E 8 . 
SUMMARY OF SOFT PATH STRATEGY ONE 
COMMERCIAL ENERGY USE DEMAND 
REDUCTION 
C o m b i n i n g c o n s e r v a t i o n a n d 
s o l a r m e a s u r e s on e x i s t i n g and new 
c o n s t r u c t i o n , the t o t a l S o f t P a t h 
S t r a t e g y O n e e n e r g y r e d u c t i o n o v e r 
the B u s i n e s s - A s - U s u a l s c e n a r i o is 
p r o j e c t e d to be 36 p e r c e n t (see 
T a b l e 9 ) . T h i s r e p r e s e n t s a 24.7 
p e r c e n t r e d u c t i o n f r o m the 1982 
base y e a r e n e r g y use for this 
s e c t o r . 
C o m m e r c i a l 
As in the B u s i n e s s - A s - U s u a l 
scenario, the 'Soft P a t h ' a s s u m e s 
that 85 p e r c e n t of c o m m e r c i a l 
buildings w i l l be r e t a i n e d in the 
year 2002 and t h a t the r e m a i n i n g 15 
percent w i l l be r e p l a c e d by new 
structures. It is a l s o a s s u m e d 
that there w i l l be an a d d i t i o n a l 15 
percent of t o t a l s q u a r e f o o t a g e 
added to the c o m m e r c i a l s e c t o r . 
COMMERCIAL - CONSERVAT ION 
C o n s e r v a t i o n m e a s u r e s to be 
implemented in the c o m m e r c i a l 
sector are s i m i l a r to t h o s e 
identified in the ' r e s i d e n t i a l -
conservation' s e c t i o n . M e a s u r e s 
such as w e a t h e r s t r i p p i n g , a d d e d 
insulation, l o w e r t h e r m o s t a t 
temperature s e t t i n g s , a n d m o r e 
efficient a p p l i a n c e s a n d 
heating/cooling s y s t e m s are a s s u m e d 
to reduce t o t a l s p a c e h e a t i n g 
energy d e m a n d by as m u c h as 50 
percent o v e r B u s i n e s s - A s - U s u a l 
energy d e m a n d . ( 4 1 ) It is m o r e 
difficult to i m p l e m e n t c o n s e r v a t i o n 
measures on m a n u f a c t u r i n g a n d 
industrial p r o c e s s e s a l r e a d y in 
place than it is to a p p l y t h e s e 
measures to the b u i l d i n g s w h i c h 
house them ( t h e s e p r o c e s s e s a c c o u n t 
for 22.2 p e r c e n t of the e n e r g y 
demand in this s e c t o r ) . F o r t h i s 
reason, a l l c o n s e r v a t i o n m e a s u r e s 
combined are p r o j e c t e d to r e d u c e 
energy d e m a n d in the c o m m e r c i a l 
sector by 18.5 p e r c e n t . ( 4 2 ) 
COMMERCIAL - S O L A R 
P a r t i c i p a t i o n by b u s i n e s s e s in 
adopting s o l a r m e a s u r e s is a s s u m e d 
to be lower t h a n t h a t in the 
residential s e c t o r , b e c a u s e it is 
assumed that it is m o r e d i f f i c u l t 
to retrofit c o m m e r c i a l s t r u c t u r e s . 
(Items such as as s t o r e - f r o n t 
display w i n d o w s are an i n t e g r a l of 
advertising, and m a n y b u i l d i n g 
facades s h o u l d be l e f t i n t a c t to 
preserve the h i s t o r i c a l c h a r a c t e r 
of the s t r u c t u r e . ) 
C o m m e r c i a l s o l a r a p p l i c a t i o n s 
are projected to r e d u c e the t o t a l 
energy d e m a n d by a n o t h e r 15.6 
percent over the B u s i n e s s - A s - U s u a l 
scenario. ( 4 3 ) 
So f t Path S t ra tegy One Commercial Summary 
TABLE 9 . 
F I G U R E 2 1 . P h o t o v o l t a i c A p p l i c a t i o n 
4 1 . I b i d . , p p . 9 2 
4 2 . I b i d . , p p . 9 3 
4 3 . I b i d . , p p . 9 3 
4 4 . S E R I , A New P r o s p e r i t y , p p . 1 4 1 
S S 
M u n i c i p a l 
MUNICIPAL - B U I L D I N G S 
Only c o n s e r v a t i o n m e a s u r e s 
were i n c l u d e d in the a n a l y s i s of 
municipal s t r u c t u r e s . A 26 p e r c e n t 
r e d u c t i o n in e n e r g y d e m a n d o v e r the 
B u s i n e s s - A s - U s u a l s c e n a r i o w a s 
projected. (The new a l l - e l e c t r i c 
city h a l l b u i l d i n g is the l a r g e s t 
energy u s e r , and a l l o t h e r o t h e r 
buildings w e r e d e t e r m i n e d to be 
unsatisfactory f o r s o l a r r e t r o f i t 
options [ o t h e r t h a n p h o t o v o l t a i c 
applications].) ( 4 5 ) 
MUNICIPAL - O P E R A T I O N S 
It is a s s u m e d t h a t t h e r e w i l l 
be little o p p o r t u n i t y to m a k e 
significant i m p r o v e m e n t s in the 
water and s e w e r s y s t e m b e c a u s e of 
the long e x p e c t e d l i f e t i m e and h i g h 
cost of c a p i t a l e q u i p m e n t n o w in 
place.(46) 
M a j o r s a v i n g s in t h i s a r e a a r e 
projected to c o m e f r o m r e d u c e d 
loads b r o u g h t a b o u t by m o r e e n e r g y 
efficient p l u m b i n g s y s t e m s in 
retrofitted h o u s i n g , a n d m o r e 
efficient c o n s t r u c t i o n of new 
structures. 
The l a r g e s t e n e r g y d e m a n d 
reduction c o m e s f r o m m o r e e n e r g y 
efficient s t r e e t l i g h t i n g . It is 
assumed that m o r e e f f i c i e n t 
fixtures w i l l r e s u l t in a 40 
percent r e d u c t i o n in e n e r g y d e m a n d 
for street l i g h t i n g . ( 4 7 ) 
MUNICIPAL - V E H I C L E S 
This c a t e g o r y is a c c o u n t e d for 
in 'Soft Path' t r a n s p o r t a t i o n 
projections . 
SUMMARY OF SOFT PATH STRATEGY ONE 
MUNICIPAL ENERGY DEMAND REDUCTION 
The t o t a l e n e r g y d e m a n d 
reduction for the m u n i c i p a l s e c t o r 
is 27 percent o v e r the B u s i n e s s - A s -
Usual s c e n a r i o , and a 22 p e r c e n t 
reduction from the 1982 b a s e y e a r 
energy d e m a n d for t h i s s e c t o r . 
S o f t P a t h S t r a t e g y One S c h o o l s CONS. / S o l a r Summary 
TABLE 11 . 
M u n i c i p a l S o f t Pa th s t r a t e g y One Summary 
TABLE 10 . 
Schools 
S i n c e r e c e n t e n e r g y 
c o n s e r v a t i o n e f f o r t s h a v e b e e n 
d i r e c t e d t o w a r d the J u n i o r a n d 
S e n i o r H i g h b u i l d i n g s , m a j o r 
e m p h a s i s w a s p l a c e d on the L i n c o l n 
s c h o o l , w h i c h is l a c k i n g in 
m a i n t e n a n c e and g e n e r a l u p k e e p . 
E s t i m a t e d s p a c e h e a t i n g 
r e d u c t i o n s w e r e 3 2 . 5 p e r c e n t f o r 
C e n t r a l s c h o o l and 2 4 . 8 p e r c e n t f o r 
L i n c o l n s c h o o l . A 25 p e r c e n t 
r e d u c t i o n in e n e r g y d e m a n d w a s 
a s s u m e d for a l l s c h o o l b u i l d i n g s . 
S i n c e a l l the s c h o o l s a r e 
l o c a t e d in r e l a t i v e l y l a r g e o p e n 
a r e a s , it is a s s u m e d t h e r e is 
s u f f i c i e n t r e t r o f i t p o t e n t i a l f o r 
s o l a r s p a c e h e a t i n g and s o l a r w a t e r 
h e a t i n g . 
SUMMARY OF SOFT PATH STRATEGY ONE 
SCHOOLS ENERGY DEMAND REDUCTION 
C o n s e r v a t i o n and s o l a r 
m e a s u r e s are p r o j e c t e d to c o m b i n e 
f o r a 37 p e r c e n t r e d u c t i o n in 
d e m a n d o v e r the B u s i n e s s - A s - U s u a l 
s c e n a r i o . 
4 5 . T h e M a r y s v i l l e E n e r g y S t u d y , 
p p . 9 6 
4 6 . Ibid 
4 7 . I b i d 
S 3 
S o f t : P a t h S t r a t e g y O n e : 
T o t a l E n e r g y D e m a n d R e d u c t i o n 
T h r o u g h a d o p t i o n of 
r e c o m m e n d a t i o n s in e a c h s e c t o r , 
M a r y s v i l l e c o u l d r e d u c e it t o t a l 
c o m m u n i t y e n e r g y d e m a n d by 5 3 . 4 
p e r c e n t of w h a t is p r e d i c t e d in the 
B u s i n e s s - A s - U s u a l s c e n a r i o . T h i s 
a l s o r e p r e s e n t s a r e d u c t i o n of 4 3 . 6 
p e r c e n t of the 1982 b a s e y e a r 
c o m m u n i t y e n e r g y d e m a n d . 
F o r a c o m p l e t e s u m m a r y of S o f t 
P a t h S t r a t e g y O n e , see S O F T E N E R G Y 
P A T H S U M M A R Y p p . 2 7 . 
4 8 . I b i d . , p p . 1 0 0 
4 9 . I b i d . , p p . 1 0 1 TABLE 12 . 
Transpor ta t i on Enerqy Demand P r o j e c t i o n s . Year 2002 
T r a n s p o r t a t i o n 
U n l i k e b u i l d i n g s or o t h e r 
energy use a c t i v i t i e s w h i c h h a v e a 
definite l o c a t i o n , the v e r y n a t u r e 
of t r a n s p o r t a t i o n is m o v e m e n t , 
which m a k e s a s s e s s m e n t of t h i s 
sector m o r e d i f f i c u l t . ( 4 8 ) In 
addition, the M i d d l e E a s t o i l 
situation is i m p o s s i b l e to p r e d i c t , 
and t r a v e l e s t i m a t e s a r e c o n s t a n t l y 
changing as the p r i c e of g a s o l i n e 
fluctuates. 
In a m o v e m e n t t o w a r d s e l f -
reliance, t r e n d s in t r a v e l o u t s i d e 
the c o m m u n i t y c o u l d be i n f l u e n c e d 
by changes in food a n d o t h e r 
production s y s t e m s ( l o c a l l y 
produced c o m m o d i t i e s w i l l r e d u c e 
the d i s t a n c e g o o d s a r e t r a n s p o r t e d , 
for e x a m p l e ) . T h e r e f o r e o n l y the 
local t r a n s p o r t a t i o n e n e r g y d e m a n d 
is projected h e r e . 
TRANSPORTATION - CONSERVATION 
R e d u c t i o n in e n e r g y d e m a n d is 
based on f o u r f a c t o r s : 
a) a v e r a g e f l e e t i n c r e a s e d f u e l 
efficiency to 50 m p g ; 
b) fewer t r i p s r e s u l t i n g in a 10 
percent r e d u c t i o n in v e h i c l e m i l e s 
traveled; 
c) c h a n g e s in m o d e s of 
transportation ( i e . b i c y c l e , 
walking); r e d u c t i o n s of 10 p e r c e n t 
VMT for m e d i u m t r u c k s , 25 p e r c e n t 
for heavy t r u c k s , 5 p e r c e n t f o r 
auto, and 5 p e r c e n t i n c r e a s e f o r 
motorcycle; 
d) i n c r e a s e d p a s s e n g e r 
occupancy.(49) 
SUMMARY OF SOFT PATH STRATEGY ONE 
TRANSPORTATION ENERGY DEMAND 
REDUCTION 
Based on c o m b i n e d e n e r g y 
conservation m e a s u r e s , p r o j e c t e d 
energy d e m a n d r e d u c t i o n is 6 4 . 6 
percent from the B u s i n e s s - A s - U s u a l 
scenario. 
Soft Path - Strategy Two 
Renewable Energy Supply 
Soft P a t h S t r a t e g y O n e 
addressed e n e r g y c o n s u m p t i o n , a n d 
reducing the d e m a n d on M a r y s v i l l e ' s 
energy s u p p l y s y s t e m s . S o f t P a t h 
Strategy Two a p p r o a c h e s the e n e r g y 
supply side of the c o m m u n i t y e n e r g y 
systems. S t r a t e g y T w o a s s u m e s t h a t 
all goals of S t r a t e g y O n e h a v e b e e n 
met. 
So for we h a v e l o o k e d at 
conservation and s o l a r i m p r o v e m e n t s 
which would be i n i t i a t e d m o r e or 
less on an i n d i v i d u a l b a s i s . T h e r e 
are energy s y s t e m s a v a i l a b l e , 
however, w h i c h w o u l d r e q u i r e 
community i n v e s t m e n t s t h r o u g h 
creation of bond i s s u e s ( f o r 
example, e s t a b l i s h i n g a M u n i c i p a l 
Solar Utility - see A p p e n d i x A ) . 
Another p o s s i b l e f u n d i n g s o u r c e 
the use of F e d e r a l m a t c h i n g g r a n t s , 
such as UDAG ( U r b a n D e v e l o p m e n t 
Action G r a n t s ) , or C D B G ( C o m m u n i t y 
Development B l o c k G r a n t s ) . 
I n v e s t m e n t s of t h i s t y p e w o u l d 
include: h y d r o e l e c t r i c p o w e r , w i n d 
farms ( c l u s t e r s of w i n d 
generators), and p h o t o v o l t a i c s for 
community e l e c t r i c a l p r o d u c t i o n 
(photovoltaics is the d i r e c t 
conversion of the s u n ' s e n e r g y i n t o 
electricity). 
Soft P a t h S t r a t e g y T w o 
explored the p o t e n t i a l in 
Marysville for t h e s e k i n d s of 
community a c t i o n . 
H y d r o e l e c t r i c P o w e r 
The big Blue r i v e r f l o w s by 
Marysville and an e x i s t i n g d a m and 
generating s y s t e m h a v e l a i n d o r m a n t 
there since being g i v e n to 
Marysville by K P & L a p p r o x i m a t e l y 20 
years a g o . ( 5 0 ) 
According to a r e c e n t s t u d y of 
hydroelectric p o w e r p o t e n t i a l in 
Kansas, the M a r y s v i l l e s i t e r a n k s 
25th in p o t e n t i a l p o w e r o u t p u t a n d 
10th in r e l a t i v e e c o n o m i c 
feasibility.(51) 
With i n s t a l l a t i o n of s t a t e - o f -
the-art l o w - h e a d g e n e r a t o r s , it is 
projected that the M a r y s v i l l e s i t e 
could produce 7.9 p e r c e n t of the 
current T o t a l C o m m u n i t y E l e c t r i c a l 
E n e r g y D e m a n d and 110 p e r c e n t of 
the c u r r e n t M u n i c i p a l e l e c t r i c a l 
d e m a n d . B a s e d on the S t r a t e g y O n e 
c o n s e r v a t i o n / s o l a r e n e r g y d e m a n d it 
w o u l d p r o v i d e 8 p e r c e n t of T o t a l 
C o m m u n i t y E l e c t r i c a l D e m a n d , a n d 
112 p e r c e n t of M u n i c i p a l e l e c t r i c 
d e m a n d . ( 5 2 ) 
F I G U R E 2 2 . H y d r o e l e c t r i c P o w e r 
P h o t o v o l t a i c s 
PHOTOVOLTAICS - COMMERCIAL 
M a r y s v i l l e has a p p r o x i m a t e l y 
2 5 0 , 0 0 0 s q u a r e f e e t of u n u s e d 
r o o f t o p a r e a in the b u s i n e s s 
d i s t r i c t ; t h i s is an i d e a l l o c a t i o n 
f o r m o u n t i n g p h o t o v o l t a i c 
c o l l e c t o r s for e l e c t r i c a l 
p r o d u c t i o n . T h e c o s t per k i l o w a t t 
h o u r of e l e c t r i c a l p r o d u c t i o n f r o m 
t h e s e s y s t e m s is e x p e c t e d to 
c o m p e t i t i v e w i t h c o n v e n t i o n a l 
s y s t e m s ( c o a l and n u c l e a r ) by 1 9 9 0 . 
( 5 3 ) 
In e s t i m a t i n g p o t e n t i a l 
p h o t o v o l t a i c o u t p u t , f i r s t the 
t o t a l a v a i l a b l e s q u a r e f o o t a g e w a s 
r e d u c e d by 25 p e r c e n t to t a k e i n t o 
a c c o u n t s h a d i n g of low b u i l d i n g s by 
a d j a c e n t h i g h e r b u i l d i n g s . Of the 
r e m a i n i n g s q u a r e f o o t a g e , a r a t i o 
of c o l l e c t o r a r r a y a r e a per u n i t of 
F I G U R E 2 3 . P h o t o v o l t a i c s 
roof a r e a of 36 p e r c e n t w a s 
d e t e r m i n e d . T h u s , a p p r o x i m a t e l y 
6 7 , 5 0 0 s q u a r e feet is a v a i l a b l e for 
p l a c e m e n t of p h o t o - c e l l s . 
It is a s s u m e d t h a t any new 
c o m m e r c i a l s t r u c t u r e s w o u l d h a v e 
p h o t o v o l t a i c s y s t e m s i n c o r p o r a t e d 
in to t h e i r d e s i g n . P o t e n t i a l 
o u t p u t for the c o m m e r c i a l s e c t o r is 
e s t i m a t e d to p r o v i d e 17.8 p e r c e n t 
of the S o f t P a t h S t r a t e g y O n e 
p r o j e c t e d T o t a l C o m m u n i t y 
E l e c t r i c a l D e m a n d . ( 5 4 ) 
5 0 . K a n s a s H y d r o - p o w e r : An 
A s s e s s m e n t of L o w - H e a d 
H y d r o e l e c t r i c O p p o r t u n i t i e s , 
p p . 7 , 1 1 , 1 5 . 
5 1 . I b i d . 
5 2 . T h e M a r y s v i l l e E n e r g y S t u d y , 
pp. 1 1 2 
5 3 . P a u l D . M a y c o c k a n d E d w a r d N . 
S t i r e w a l t . P h o t o v o l t a i c s : 
S u n l i g h t To E l e c t r i c i t y In O n e 
S t e p . B r i c k H o u s e ; A n d o v e r , 
M a s s a c h u s e t t s , 1 9 8 1 . 
5 4 . T h e M a r y s v i l l e E n e r g y S t u d y , 
pp. 1 1 6 
5 5 . I b i d . , p p . 1 6 7 
5 6 . I b i d . , p p . 1 1 7 
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PHOTOVOLTAICS - R E S I D E N T I A L 
T h e e s t i m a t e d r e s i d e n t i a l 
p o t e n t i a l w a s based on the r o o f t o p 
s p a c e a v a i l a b l e as d e t e r m i n e d in 
the S o l a r S u i t a b i l i t y s t u d y ( 5 5 ) . 
It w a s a l s o a s s u m e d t h a t n e w 
c o n s t r u c t i o n w o u l d i n c o r p o r a t e 
p h o t o v o l t a i c s in t h e i r d e s i g n . 
O u t p u t w a s e s t i m a t e d to be 3 1 . 2 
p e r c e n t of S o f t P a t h S t r a t e g y O n e 
T o t a l C o m m u n i t y E l e c t r i c a l 
D e m a n d ( 5 6 ) . 
SUMMARY OF PHOTOVOLTAIC ENERGY 
POTENT IAL 
T h e t o t a l p r o j e c t e d o u t p u t of 
p h o t o v o l t a i c e l e c t r i c a l p r o d u c t i o n 
is a s s u m e d to p r o v i d e 49 p e r c e n t of 
the T o t a l C o m m u n i t y E l e c t r i c a l 
E n e r g y D e m a n d p r e d i c t e d f o r the 
y e a r 2 0 0 2 u n d e r the S o f t P a t h 
S t r a t e g y O n e s c e n a r i o . 
W i n d E n e r g y 
M a r y s v i l l e is l o c a t e d in an 
area w h i c h is c o n s i d e r e d to h a v e a 
strong p o t e n t i a l for w i n d g e n e r a t e d 
electrical p r o d u c t i o n . ( 5 7 ) 
The t e r r a i n s u r r o u n d i n g 
M a r y s v i l l e is of g e n t l e s l o p i n g 
hills. The p r e d o m i n a n t w i n d s c o m e 
from the n o r t h w e s t and the s o u t h . 
For this r e a s o n , n o r t h w e s t a n d 
south facing s l o p e s are the p r i m e 
locations for p l a c e m e n t of w i n d 
generators. T h e h i l l on the n o r t h 
side of M a r y s v i l l e is c o n s i d e r e d to 
have the g r e a t e s t p o t e n t i a l f o r two 
reasons: a ) c l o s e n e s s to the c i t y 
will save on t r a n s m i s s i o n l i n e 
costs; and b) w i n d g e n e r a t o r s can 
be combined w i t h a s h e l t e r b e l t 
which would i n c r e a s e o u t p u t 
potential and at the s a m e t i m e h e l p 
protect the c i t y f r o m n o r t h w i n t e r 
winds.(58) 
The f o l l o w i n g a s s u m p t i o n s are 
made for w i n d e n e r g y : ( 5 9 ) 
1) 12 mph a v e r a g e w i n d s p e e d (a 
conservative e s t i m a t e ) . ( 6 0 ) 
2) 40 m a c h i n e s p l a c e d at the 
prime l o c a t i o n d i s c u s s e d a b o v e . 
3) E s t i m a t e d a n n u a l e n e r g y o u t p u t 
per machine - 2 9 , 136 k i l o w a t t 
hours. T h i s e s t i m a t e is b a s e d on a 
"Windstream 3 3 " m o d e l w i n d 
generator p l a c e d on a 40 f o o t 
tower. ( J a c o b s W i n d E l e c t r i c 
Company has r e c e n t l y p l a c e d on the 
market a " J a c o b s 2 0 k w " m o d e l w i t h 
an estimated a n n u a l p o w e r o u t p u t of 
32,297 k i l o w a t t h o u r s , b a s e d on 
average wind s p e e d of 12 m p h ) 
WIND ENERGY P O T E N T I A L 
The e s t i m a t e d a n n u a l p o t e n t i a l 
of 40 m a c h i n e s is 1 , 1 6 5 , 4 4 k i l o w a t t 
hours of e l e c t r i c i t y a n n u a l l y , and 
this would p r o v i d e 5 . 8 p e r c e n t of 
the T o t a l C o m m u n i t y E l e c t r i c a l 
Energy Demand f o r e c a s t in the 
Strategy One s c e n a r i o . ( T h e J a c o b s 
model e s t i m a t e d a n n u a l o u t p u t is 
1,291,880 k i l o w a t t h o u r s , or 6.3 
percent of T o t a l C o m m u n i t y 
Electrical E n e r g y D e m a n d . ) 
The e s t i m a t e s for p o t e n t i a l 
electrical p r o d u c t i o n are 
conservative. For e x a m p l e , b a s e d 
on a 15 mph w i n d s p e e d ( w h i c h is 
closer to the e s t i m a t e d p o t e n t i a l 
F I G U R E 2 4 . W i n d P o w e r 
for the s i t e ) , and u s i n g the J a c o b s 
m o d e l , a n n u a l o u t p u t is e s t i m a t e d 
to be 2 , 1 4 5 , 8 4 0 k i l o w a t t h o u r s or 
11.7 p e r c e n t of T o t a l C o m m u n i t y 
E l e c t r i c a l E n e r g y D e m a n d . A l s o , 
t h e r e a r e a v a r i e t y of s i t e s w i t h i n 
the i m m e d i a t e a r e a of M a r y s v i l l e 
w h i c h c o u l d be e a s i l y a d a p t e d for 
w i n d e n e r g y p r o d u c t i o n , and the 
p o t e n t i a l is p r o b a b l y m u c h g r e a t e r 
than r e p o r t e d h e r e . 
M u n i c i p a l W a s t e E n e r g y P r o d u c t i o n 
T h e r e are m a n y new s y s t e m s f o r 
the c o n v e r s i o n of w a s t e to e n e r g y 
b e i n g d e v e l o p e d a n n u a l l y , a n d m a n y 
are c o s t e f f e c t i v e at t o d a y ' s 
p r i c e s . Two f o r m s of m u n i c i p a l 
w a s t e w e r e c o n s i d e r e d in the 
e v a l u a t i o n ; s o l i d w a s t e ( t r a s h ) a n d 
s e w a g e . 
S o l i d w a s t e can be b u r n e d to 
p r o d u c e s t e a m , or p r o c e s s e d as a 
b i o f u e l for b u r n i n g . T w o p r o c e s s e s 
of c o n v e r s i o n ( h y d r o g e n a t i o n ; a n d 
p y r o l y s i s w h i c h can be c o n v e r t e d to 
l i q u i d , g a s , or a s o l i d f o r 
b u r n i n g ) h a v e b e e n d e v e l o p e d by the 
U . S . I n t e r i o r D e p a r t m e n t . ( 6 1 ) It 
w a s a s s u m e d s o l i d w a s t e w o u l d be 
c o n v e r t e d to a l i q u i d or g a s e o u s 
f u e l f o r b u r n i n g and w o u l d p r o v i d e 
for 5 7 . 2 p e r c e n t of S t r a t e g y O n e 
t r a n s p o r t a t i o n f u e l d e m a n d . ( 6 2 ) 
T h r o u g h an a n a e r o b i c d i g e s t i o n 
s y s t e m , s e w a g e w a s t e is a s s u m e d to 
be p r o c e s s e d into a l i q u i d or 
g a s e o u s f o r m . T h i s p r o d u c t is to 
be s u b s t i t u t e d for l i q u i d 
t r a n s p o r t a t i o n f u e l , and p r o v i d e 
4 3 . 2 p e r c e n t of S t r a t e g y O n e f u e l 
d e m a n d . ( 6 3 ) 
W A S T E E N E R G Y P O T E N T I A L 
As c a n be s e e n by the two 
f i g u r e s p r e s e n t e d a b o v e , w a s t e 
c o n v e r s i o n has the p o t e n t i a l to 
p r o v i d e 100.4 p e r c e n t of the 
c o m m u n i t y ' s T o t a l i n - t o w n F u e l 
E n e r g y D e m a n d for the 
T r a n s p o r t a t i o n s e c t o r . 
W o o d 
T h e a s s u m e d d e v e l o p m e n t of a 
s h e l t e r b e l t s y s t e m for w i n d c o n t r o l 
and i n c r e a s e d w i n d g e n e r a t i o n 
p o t e n t i a l , w o u l d a l s o p r o v i d e a 
f o r e s t c r o p for w o o d p r o d u c t i o n . 
W o o d can be c o n v e r t e d to 
l i q u i d f u e l s or b u r n e d to p r o v i d e 
s p a c e h e a t i n g . It is a s s u m e d t h a t 
w o o d w i l l be u s e d to r e d u c e the 
y e a r 2 0 0 2 N a t u r a l G a s E n e r g y D e m a n d 
for s p a c e h e a t i n g by 20 p e r c e n t . 
( 6 4 ) 
W O O D E N E R G Y P O T E N T I A L 
W o o d b u r n i n g is p r e d i c t e d to 
p r o v i d e 10.8 p e r c e n t of the 
r e s i d e n t i a l n a t u r a l gas s p a c e 
h e a t i n g d e m a n d . T h i s a l s o a c c o u n t s 
f o r 8 . 1 p e r c e n t of the T o t a l 
C o m m u n i t y N a t u r a l G a s E n e r g y D e m a n d 
p r o j e c t e d in the S o f t P a t h S t r a t e g y 
O n e S c e n a r i o . 
5 7 . D r . G a r y J o h n s o n , " K a n s a s W i n d 
R e s o u r c e A s s e s s m e n t , J u l y 1 9 8 0 
- J u n e 1 9 8 2 " , R e s e a r c h , K a n s a s 
S t a t e U n i v e r s i t y , R e p o r t 1 5 1 , 
A u g u s t 1 9 8 2 . 
5 8 . T h e M a r y s v i l l e E n e r g y S t u d y , 
p p . 1 1 3 
5 9 . T h e e s t i m a t e s of w i n d e n e r g y 
o u t p u t are f r o m s t u d e n t w o r k 
by L i s a F o r e m a n u s i n g the 
K a n s a s E n e r g y O f f i c e 
p u b l i c a t i o n : K a n s a s W i n d 
E n e r g y H a n d b o o k , J o h n 
S e l f r i d g e , e d . 
6 0 . " K a n s a s W i n d R e s o u r c e 
A s s e s s m e n t " 
6 1 . W i l s o n C l a r k , " S o l a r 
B i o c o n v e r s i o n a n d W a s t e 
D i s p o s a l " , E n e r g y for Survival. 
- T h e A l t e r n a t i v e to 
E x t i n c t i o n , A n c h o r B o o k s , 
A n c h o r P r e s s / D o u b l e d a y ; G a r d e n 
C i t y , New Y o r k , 1 9 7 4 . p p . 4 5 2 ' 
6 2 . T h e M a r y s v i l l e E n e r g y S t u d y , 
p p . 1 1 8 
6 3 . I b i d . 
6 4 . I b i d . , p p . 1 1 9 
26 
Soft Energy Path Summary 
SOFT PATH STRATEGY ONE: 
TOTAL ENERGY DEMAND REDUCTION 
T h r o u g h a d o p t i o n of 
r e c o m m e n d a t i o n s in e a c h s e c t o r , 
M a r y s v i l l e c o u l d r e d u c e its T o t a l 
Community E n e r g y D e m a n d by 5 3 . 4 
p e r c e n t of w h a t is p r e d i c t e d in the 
B u s i n e s s - A s - U s u a l s c e n a r i o . T h i s 
also r e p r e s e n t s a r e d u c t i o n of 4 3 . 6 
p e r c e n t o v e r the 1982 b a s e y e a r 
Total C o m m u n i t y E n e r g y D e m a n d , 
(see Table 1 3 . ) 
SOFT PATH S T R A T E G Y O N E : 
COST TO I M P L E M E N T 
It is a s s u m e d t h a t 75 p e r c e n t 
of h o u s e h o l d s w i l l p a r t i c i p a t e in 
Strategy One m e a s u r e s . F o r e a c h 
participating h o u s e h o l d , the 
average cost to i m p l e m e n t t h e s e 
measures is e s t i m a t e d to be $ 2 , 8 2 9 . 
A fuel s a v i n g s o v e r t w e n t y y e a r s is 
projected to be $ 4 0 , 3 4 9 per 
household. 
SOFT PATH S T R A T E G Y TWO: 
ENERGY S U P P L Y P R O J E C T I O N S 
T h r o u g h a s h i f t t o w a r d 
renewable e n e r g y s u p p l y s y s t e m s , 
Marysville has the p o t e n t i a l to 
provide for 3 5 . 1 p e r c e n t of its 
Total C o m m u n i t y E n e r g y n e e d s 
remaining o n c e S o f t P a t h S t r a t e g y 
One measures h a v e been t a k e n . 
Based on c u r r e n t use ( 1 9 8 2 
base y e a r ) , r e n e w a b l e e n e r g y 
systems could p r o v i d e 1 9 . 8 p e r c e n t 
of Total C o m m u n i t y E n e r g y D e m a n d . 
Energy Demand Projections Summary 
TABLE 1 3 . 
SOFT PATH STRATEGY TWO: 
COST TO IMPLEMENT 
T h e c o s t s to i m p l e m e n t 
S t r a t e g y Two a r e a s s u m e d to be 
s h a r e d by a l l h o u s e h o l d s . T h e 
A v e r a g e H o u s e h o l d C o s t w o u l d be 
$ 5 , 5 6 9 . T h e e s t i m a t e d f u e l s a v i n g s 
p e r h o u s e h o l d o v e r t w e n t y y e a r s is 
p r o j e c t e d to be $ 1 7 , 8 8 9 . 
SOFT PATH STRATEGY ONE AND TWO: 
ENERGY COST REDUCTION 
M a r y s v i l l e ' s 1982 base y e a r 
e n e r g y c o s t w a s $ 2 , 4 9 1 , 9 6 5 , a n d the 
A v e r a g e H o u s e h o l d E n e r g y C o s t w a s 
$ 1 , 6 4 2 ( 1 0 . 3 p e r c e n t of f a m i l y 
i n c o m e ) . T h e p r o j e c t e d c o s t of 
e n e r g y in the B u s i n e s s - A s - U s u a l 
s c e n a r i o is $ 8 , 4 7 0 , 6 4 7 ; w h i c h 
r a i s e s the A v e r a g e H o u s e h o l d E n e r g y 
C o s t to $ 4 , 7 1 8 , or 2 4 . 2 p e r c e n t of 
f a m i l y i n c o m e . 
A s s u m i n g a l l S t r a t e g y O n e and 
S t r a t e g y T w o m e a s u r e s are 
i m p l e m e n t e d , T o t a l C o m m u n i t y 
E n e r g y E x p e n d i t u r e s c o u l d be 
r e d u c e d to $ 1 , 5 7 0 , 5 7 6 . T h i s 
r e p r e s e n t s a r e d u c t i o n in the 
p e r c e n t of f a m i l y i n c o m e s p e n t on 
e n e r g y to 4 . 3 p e r c e n t , and the 
A v e r a g e H o u s e h o l d s h a r e of T o t a l 
C o m m u n i t y E n e r g y C o s t w o u l d t h e n be 
$ 8 3 8 . 
SOFT PATH STRATEGY ONE AND TWO: 
REVERS ING THE DOLLAR DRA IN 
In the 1982 base y e a r , 
$ 2 , 1 6 5 , 6 4 4 was e x p o r t e d f r o m the 
c o m m u n i t y in the f o r m of e n e r g y 
d o l l a r s . U n d e r the B u s i n e s s - A s -
U s u a l p r o j e c t i o n s t h a t a m o u n t is 
e x p e c t e d to i n c r e a s e to $ 7 , 3 6 9 , 4 6 3 
The S o f t E n e r g y P a t h r e v e r s e s 
t h i s t r e n d , by r e d u c i n g the a m o u n t 
l o s t to $ 1 , 3 6 6 , 4 0 1 , or 37 p e r c e n t 
l e s s t h a n in 1982 and 8 1 . 5 p e r c e n t 
l e s s t h a n the B u s i n e s s - A s - U s u a l 
y e a r 2 0 0 2 s c e n a r i o . 
Summary of Tear 2002 Projected Enerqy Costs 
TABLE 15 . 
Soft Path Strategy Two 
T A B L E 1 4 . 
SOFT PATH STRATEGY ONE AND TWO: 
JOB CREAT ION 
I n s t e a d of e x p o r t i n g j o b s in 
the f o r m of lost e n e r g y d o l l a r s , 
the S o f t E n e r g y P a t h c r e a t e s j o b s 
w i t h i n the l o c a l e c o n o m y . It is 
e s t i m a t e d that to i m p l e m e n t 
S t r a t e g y O n e , 180 o n e - y e a r j o b s 
w o u l d be c r e a t e d . T h i s is b a s e d on 
45 p e r s o n - y e a r s of l a b o r for e a c h 
m i l l i o n d o l l a r s s p e n t to i n s t a l l 
c o n s e r v a t i o n m e a s u r e s . ( 6 5 ) ( T h e 
t o t a l c o s t e s t i m a t e for 
i m p l e m e n t i n g S o f t P a t h S t r a t e g y O n e 
is $ 4 , 0 0 0 , 0 0 0 . ) In a d d i t i o n , it is 
e s t i m a t e d t h a t 15 p e r m a n e n t j o b s 
w o u l d a l s o be c r e a t e d . 
E s t i m a t e s of job c r e a t i o n by 
i m p l e m e n t i n g S t r a t e g y Two w a s n o t 
c o m p l e t e d in the M a r y s v i l l e E n e r g y 
S t u d y . H o w e v e r it is c e r t a i n t h a t 
r e s u l t s w o u l d be c o m p a r a b l e to 
t h o s e of S t r a t e g y O n e . 
S o f t : E n e r g y P a t h S u m m a r y 
As the e n e r g y p i c t u r e u n f o l d s , 
the p a t h s b e f o r e us b e c o m e c l e a r . 
If we c o n t i n u e to a l l o w e n t i t i e s 
o u t s i d e the c o m m u n i t y to h a v e t o t a l 
c o n t r o l o v e r our e n e r g y s y s t e m s , 
the e c o n o m i c i m p l i c a t i o n s s p e l l 
d i s a s t e r . M a r y s v i l l e and o t h e r 
c o m m u n i t i e s do h a v e a c h o i c e in 
d e c i d i n g the d i r e c t i o n of t h e i r 
f u t u r e . 
T h e S o f t E n e r g y P a t h p r o v i d e s 
a m e a n s by w h i c h c o m m u n i t i e s l i k e 
M a r y s v i l l e can b e g i n to t a k e 
c o n t r o l of t h e i r e n e r g y f u t u r e . It 
is not o n l y e c o n o m i c a l l y v i a b l e , 
but it very w e l l may be the o n l y 
m e a n s to a v o i d an e n e r g y r e l a t e d 
e c o n o m i c c r i s i s in the not so 
d i s t a n t f u t u r e . 
6 5 . E l i z a b e t h S c h a e f e r and J a m e s 
B e n s o n , E n e r g y and P o w e r In 
Y o u r C o m m u n i t y ( F a i r f a x , 
V i r g i n i a : I n s t i t u t e for 
E c o l o g i c a l P o l i c i e s , 1 9 8 0 ) , 
p p . 5 1 
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Where Do We 
Go From Here? 
C l e a r l y the s c e n a r i o s j u s t 
presented d e f i n e a l t e r n a t i v e s w h i c h 
will d e t e r m i n e the f u t u r e e c o n o m i c 
stability of ou r c o m m u n i t i e s a n d 
towns. C o n t i n u i n g w i t h a B u s i n e s s -
As-Usual a t t i t u d e t o w a r d e n e r g y a n d 
other r e l a t e d s y s t e m s w i l l o n l y 
lead to f u r t h e r e r o s i o n of an 
already p r e c a r i o u s s i t u a t i o n . 
Taking C o n t r o l 
For p u r p o s e s of t h i s t h e s i s it 
was assumed that the c i t i z e n s of 
Marysville h a v e o p t e d to b e g i n 
taking c o n t r o l of t h e i r e n e r g y 
future, and ha v e e l e c t e d to p u r s u e 
a Soft E n e r g y P a t h f u t u r e . 
Figure 26 s u m m a r i z e s the 
Comprehensive C o m m u n i t y E n e r g y 
Planning P r o c e s s t h a t M a r y s v i l l e , 
or any o t h e r c o m m u n i t y , s h o u l d 
adopt to be g i n p r e p a r i n g f o r s u c h a 
move toward i n c r e a s e d l o c a l s e l f -
reliance. 
FIGURE 2 5 . C o m p r e h e n s i v e C o m m u n i t y 
E n e r g y P l a n n i n g P r o c e s s 
Phase I and I I h a v e b e e n 
completed and p r e s e n t e d in the 
beginning of this r e p o r t . P h a s e 
III is o u t l i n e d h e r e , a n d e x p a n d e d 
upon in f o l l o w i n g s e c t i o n s . P h a s e 
IV i m p l e m e n t a t i o n , w i l l be in the 
hands of the c i t i z e n s of 
Marysville, for it is they w h o 
control the f i n a l d e c i s i o n a b o u t 
the fate of t h e i r c o m m u n i t y . 
D e v e l o p i n g E n e r g y G o a l s 
In o r d e r to p r o v i d e for an 
o r d e r l y t r a n s i t i o n f r o m a 
n o n r e n e w a b l e e n e r g y b a s e d s o c i e t y 
to one w h i c h r e l i e s on r e n e w a b l e 
f o r m s of e n e r g y , the a d o p t i o n of a 
set of g o a l s to d i r e c t this 
m o v e m e n t is c r i t i c a l . F o l l o w i n g 
the l o g i c of s e l f - r e l i a n c e , the 
f o l l o w i n g g o a l s w e r e d e v e l o p e d as 
the b a s i s for d e s i g n and p l a n n i n g 
p r o p o s a l s i l l u s t r a t e d in this 
r e p o r t . 
1) To r e d u c e e n e r g y d e m a n d s of 
land u se by c r e a t i n g m o r e e n e r g y 
e f f i c i e n t p a t t e r n s of d e v e l o p m e n t . 
2) To r e d u c e the a m o u n t of 
i n d i r e c t e n e r g y u s e d to p r o v i d e new 
and e x i s t i n g d e v e l o p m e n t w i t h 
s e r v i c e s s u c h as l i g h t s , r o a d s , and 
F I G U R E 2 6 . M a r y s v i l l e - 9 t h . & B r o a d w a y - C i r c a 1925 
w a t e r and w a s t e c o n n e c t i o n s . 
3 ) To m i n i m i z e d i s t a n c e s b e t w e e n 
p l a c e s of l i v i n g , w o r k i n g , w o r s h i p , 
s h o p p i n g a n d r e c r e a t i o n in o r d e r to 
r e d u c e t r a n s p o r t a t i o n e n e r g y u se 
and to e n c o u r a g e h e a l t h f u l p a t t e r n s 
of w a l k i n g and b i c y c l e u s e . 
4) To m a x i m i z e the p o t e n t i a l f o r 
e n e r g y c o n s e r v a t i o n and the 
p r o d u c t i o n of e n e r g y from o n - s i t e 
f l o w s of r e n e w a b l e e n e r g y . 
5) To m a x i m i z e the p o t e n t i a l f o r 
both o n - s i t e and c o m m u n i t y w a s t e 
r e c o v e r y and r e c y c l i n g . 
6 ) To d e v e l o p s y s t e m s w h i c h a r e 
s e n s i t i v e to the n a t u r a l 
e n v i r o n m e n t and e c o s y s t e m s . 
T h e s e six c o m m u n i t y e n e r g y 
p l a n n i n g g o a l s s u p p o r t and a r e 
s u p p o r t e d by t h r e e l a r g e r p u r p o s e s : 
1) to m a x i m i z e d e m o c r a t i c 
p a r t i c i p a t i o n in a l l d e c i s i o n 
m a k i n g p r o c e s s e s r e l a t e d to lan d 
u s e , e n e r g y p r o d u c t i o n and u s e , and 
l o c a l e c o n o m i c d e v e l o p m e n t ; 2 ) to 
m i n i m i z e r e l i a n c e on e x t e r n a l 
s o u r c e s of basic g o o d s and s e r v i c e s 
w h i l e p r o m o t i n g c o m m u n i t y e c o n o m i c 
s e l f - r e l i a n c e ( i e . to r e d u c e t he 
d o l l a r d r a i n a s s o c i a t e d w i t h s o l e 
or p r i m a r y r e l i a n c e on i m p o r t e d 
e n e r g y , f o o d , m a n u f a c t u r e d 
p r o d u c t s , and p r o f e s s i o n a l s e r v i c e s 
in a r e a s s u c h as h e a l t h c a r e a n d 
e d u c a t i o n ; and 3 ) to n u r t u r e a n d 
d e v e l o p a s t r o n g s e n s e of p l a c e a n d 
c o m m u n i t y t h r o u g h b o t h the 
c h a r a c t e r of land use a n d p h y s i c a l 
d e v e l o p m e n t and the p r o c e s s e s of 
c o m p r e h e n s i v e p l a n i m p l e m e n t a t i o n 
a n d a c t i o n . 
M o v i n g T o w a r d S e l f - R e l i a n c e 
T h u s f a r , we ha v e l o o k e d at 
the e n e r g y s i t u a t i o n as it e x i s t s 
in M a r y s v i l l e t o d a y . We h a v e s e e n 
the t r e m e n d o u s d o l l a r d r a i n f r o m 
the l o c a l e c o n o m y a s s o c i a t e d w i t h 
the r e l i a n c e on n o n r e n e w a b l e e n e r g y 
s y s t e m s . It has a l s o b e c o m e 
e v i d e n t that if M a r y s v i l l e w e r e to 
c o n t i n u e w i t h a B u s i n e s s - A s - U s u a l 
a p p r o a c h to the e n e r g y p r o b l e m , it 
is h i g h l y p r o b a b l e t h a t in the v e r y 
n e a r f u t u r e the c o m m u n i t y w i l l be 
fa c i n g an e c o n o m i c c r i s i s of 
m a j o r p r o p o r t i o n s . 
F o r t u n a t e l y , t h e r e a re 
a l t e r n a t i v e s w h i c h , if i m p l e m e n t e d 
in a t i m e l y f a s h i o n , c o u l d h e a d off 
su c h a c r i s i s , and w o u l d i n s u r e 
f u t u r e g e n e r a t i o n s of an 
e c o n o m i c a l l y s o u n d and 
e n v i r o n m e n t a l l y safe c o m m u n i t y . 
T h e s e a l t e r n a t i v e s have b e e n 
d e s c r i b e d in the S o f t E n e r g y P a t h . 
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M U N I C I P A L - T h e c o m m u n i t y ' s 
e l e c t e d o f f i c i a l s w i l l play key 
r o l e s in the m o v e m e n t t o w a r d s s e l f -
r e l i a n c e . E m p h a s i s is p l a c e d on 
m a k i n g the m u n i c i p a l s e c t o r m o r e 
r e s p o n s i v e to the c o m m u n i t y ' s 
e n e r g y n e e d s . 
G o a l s : 1) I n c r e a s e e n e r g y 
a w a r e n e s s w i t h i n the c o m m u n i t y . 
2) R e d u c e e n e r g y d e m a n d s on the 
c o m m u n i t y i n f r a s t r u c t u r e , i e . 
w a t e r and w a s t e t r e a t m e n t s y s t e m s , 
s t r e e t 1 i g h t i n g . 3 ) I m p r o v e e n e r g y 
e f f i c i e n c y of c i t y b u i l d i n g s . 
4 ) P r o v i d e e n e r g y s u p p l y s y s t e m s 
f o r the c o m m u n i t y . 
R e c o m m e n d a t i o n s : a ) I n i t i a t e 
c o m m u n i t y e n e r g y e d u c a t i o n 
p r o g r a m s . b) I m p r o v e e n e r g y 
e f f i c i e n c y in b u i l d i n g s and 
o p e r a t i n g e q u i p m e n t . c ) D e v e l o p 
M u n i c i p a l S o l a r U t i l i t y to o p e r a t e 
c o m m u n i t y e n e r g y s u p p l y s y s t e m s ( s e e 
A p p e n d i x A - M u n i c i p a l S o l a r 
U t i l i t i e s ) . d ) R e t r o f i t e x i s t i n g 
d a m for h y d r o e l e c t r i c p o w e r . e ) 
I n s t a l l a w i n d g e n e r a t i n g s y s t e m . 
f) I n s t a l l p h o t o v o l t a i c s on 
c o m m e r c i a l and s c h o o l b u i l d i n g s . 
g ) I n i t i a t e a r e c y c l i n g p r o g r a m f o r 
s o l i d w a s t e , i e . n e w s p a p e r , g l a s s , 
a l u m i n u m , and so o n . g) D e v e l o p a 
b i o m a s s w a s t e c o n v e r s i o n s y s t e m . 
SCHOOLS - We l e a r n and d e v e l o p 
h a b i t s at a very e a r l y a g e ; the 
s c h o o l s h a v e a t r e m e n d o u s 
o p p o r t u n i t y and r e s p o n s i b i l i t y to 
p r e p a r e o u r y o u t h for the 
c h a l l e n g e s c o n c e r n i n g e n e r g y w h i c h 
lie b e f o r e u s . S i n c e the C e n t r a l 
s c h o o l h a s b e e n d e m o l i s h e d , and no 
s t r u c t u r e has b e e n b u i l t to r e p l a c e 
i t , t h i s r e p o r t has c a p i t a l i z e d on 
t h a t o p p o r t u n i t y to p r o p o s e a s h i f t 
t o w a r d s m a l l e r n e i g h b o r h o o d 
o r i e n t e d s c h o o l s . 
G o a l s : 1) I m p r o v e e n e r g y 
a w a r e n e s s in s c h o o l age c h i l d r e n . 
2) I m p r o v e e n e r g y e f f i c i e n c y in 
e x i s t i n g s t r u c t u r e s . 3) R e d u c e 
d i s t a n c e of t r a v e l from b u i l d i n g s 
a n d t h e i r u s e r s . 
R e c o m m e n d a t i o n s : a ) I n i t i a t e 
e n e r g y a w a r e n e s s p r o g r a m s in the 
e d u c a t i o n a l s y s t e m . b) I n i t i a t e a 
r i g o r o u s e n e r g y c o n s e r v a t i o n in the 
s c h o o l m a i n t e n a n c e p r o g r a m . c ) 
C o n s t r u c t s e v e r a l n e i g h b o r h o o d 
s c h o o l s s c h o o l s t h r o u g h o u t the 
r e s i d e n t i a l a r e a s . 
3 D 
COMMERCIAL - The c o m m e r c i a l 
c e n t e r is s e e n as the h e a r t of the 
c o m m u n i t y . E f f o r t s s h o u l d be m a d e 
to r e s t o r e life to this d i s t r i c t , 
as w e l l as i m p r o v e the e n e r g y 
s i t u a t i o n . 
G o a l s : 1) I m p r o v e e c o n o m i c 
a c t i v i t y in the b u s i n e s s s e c t o r . 
2 ) R e t a i n the e n e r g y d o l l a r in the 
c o m m u n i t y . 3 ) I m p r o v e v i s u a l 
c h a r a c t e r i s t i c s of the d o w n t o w n . 
4 ) I m p r o v e e n e r g y p e r f o r m a n c e of 
b u i l d i n g s . 5) I m p r o v e c l i m a t i c 
c o n d i t i o n s in the d o w n t o w n ( m i c r o -
c l i m a t e s ) . 
R e c o m m e n d a t i o n s : a ) D e v e l o p 
s o l a r r e l a t e d i n d u s t r i e s . b) A d o p t 
e n e r g y r e l a t e d b u i l d i n g c o d e s . c ) 
R e t r o f i t e x i s t i n g b u i l d i n g s w h e r e 
a p p r o p r i a t e . d) R e m o v e ' p l a s t i c ' 
f a c a d e s from h i s t o r i c a l l y 
s i g n i f i c a n t b u i l d i n g s (to i m p r o v e 
the v i s u a l a p p e a r a n c e of the 
d o w n t o w n as part of an o v e r a l l 
e c o n o m i c d e v e l o p m e n t p l a n ) . e ) 
A d o p t o r d i n a n c e s p r o t e c t i n g 
h i s t o r i c a l s t r u c t u r e s . f) R e n o v a t e 
s e c o n d s t o r y s p a c e into a p a r t m e n t s 
and o f f i c e s . g) I m p r o v e 
s t r e e t s c a p e and c l i m a t i c c o n t r o l 
t h r o u g h p l a n t i n g of a p p r o p r i a t e 
v e g e t a t i o n . h ) P l a c e e m p h a s i s on 
p e d e s t r i a n c i r c u l a t i o n ( r e d u c e 
v e h i c u l a r a c c e s s ) . i ) D e v e l o p 
o u t s i d e p u b l i c g a t h e r i n g s p a c e s . 
R E S I D E N T I A L - E x i s t i n g h o u s i n g 
s t o c k w a s s t u d i e d for s o l a r 
r e t r o f i t p o t e n t i a l , and new 
h o u s i n g w a s s e e n as a p l a c e to m a k e 
t r e m e n d o u s s t r i d e s in i m p r o v i n g the 
e n e r g y e f f i c i e n c y of the 
r e s i d e n t i a l s e c t o r . 
G o a l s : 1) D e v e l o p e n e r g y 
e f f i c i e n t h o u s i n g , and p r o v i d e 
a d e q u a t e h o u s i n g for the e l d e r l y 
( w i t h i n the s o c i a l f a b r i c of the 
c o m m u n i t y ) . 2) P r o v i d e a f f o r d a b l e 
h o u s i n g for l o w - i n c o m e , and y o u n g 
f a m i l i e s just g e t t i n g s t a r t e d . 3 ) 
I m p r o v e c l i m a t i c c o n d i t i o n s in 
e x i s t i n g n e i g h b o r h o o d s . 
R e c o m m e n d a t i o n s : a ) A d o p t 
r i g o r o u s b u i l d i n g c o d e s for new 
h o u s i n g . b) A d o p t e n e r g y r e l a t e d 
b u i l d i n g c o d e s for any e x i s t i n g 
s t r u c t u r e u n d e r g o i n g r e n o v a t i o n , 
c ) R e n o v a t e s e c o n d s t o r y s p a c e in 
the d o w n t o w n for e l d e r l y and 
d i s p l a c e d f l o o d p l a i n r e s i d e n t s . d) 
U n c o v e r e x i s t i n g b r i c k s t r e e t s , and 
use b r i c k p a v e r s on new s t r e e t s 
( a i d s in l o w e r i n g a m b i e n t 
t e m p e r a t u r e , and r e d u c e s r e l i a n c e 
on o i l - b a s e d p a v i n g m a t e r i a l s ) . e) 
I n c r e a s e tree p l a n t i n g for 
i m p r o v i n g m i c r o - c l i m a t e ( d e c i d u o u s 
s h a d e t r e e s ) . 
It is time now to t r a n s l a t e 
the Soft E n e r g y P a t h i n t o a p l a n of 
action. B a s e d on the o v e r a l l g o a l s 
for s e l f - r e l i a n c e d e v e l o p e d in the 
previous s e c t i o n , a s p e c i f i c set of 
goals and r e c o m m e n d a t i o n s r e l a t i n g 
directly to M a r y s v i l l e w a s 
developed for d i r e c t i n g the d e s i g n 
sequence of t h i s r e p o r t . 
The f o l l o w i n g s u m m a r y of g o a l s 
and a c t i o n s p r o v i d e s a b r i e f 
overview of the a p p r o a c h t a k e n in 
the design w h i c h f o l l o w s . 
LAND USE - H i s t o r i c a l p a t t e r n s 
of d e v e l o p m e n t w e r e s t u d i e d to 
provide a b a s i s f o r f u t u r e 
directions of c h a n g e . I n c l u d e d in 
this are: f l o o d p l a i n use (an 
historical p e r s p e c t i v e is i n c l u d e d 
and defines the p o s i t i o n this 
report has t a k e n c o n c e r n i n g the 
flood plain i s s u e ) , r e s i d e n t i a l 
growth, c o m m e r c i a l d e v e l o p m e n t , 
transportation s y s t e m s , 
manufacturing a n d f o o d p r o d u c t i o n 
systems, and c o m m u n i t y e n e r g y 
supply s y s t e m s . 
Goals: D e v e l o p e n e r g y e f f i c i e n t 
and e c o l o g i c a l l y s o u n d l a n d use 
patterns. 
R e c o m m e n d a t i o n s : a ) B e g i n a 
gradual s h i f t of r e s i d e n t i a l a n d 
commercial d e v e l o p m e n t out of the 
flood p l a i n . b) T h e f l o o d p l a i n 
should be d e v e l o p e d i n t o a f o o d , 
fuel, and f i b e r s h e l t e r b e l t 
system. c) D e v e l o p m e n t of i n d u s t r y 
should take p l a c e a l o n g the r a i l 
line which is p r o p o s e d to be the 
new 'edge' of the c o m m u n i t y . d ) 
Commercial d e v e l o p m e n t s h o u l d be 
accomplished w i t h i n - f i l l on 
3roadway and C e n t e r s t r e e t s , w i t h 
cottage i n d u s t r i e s ' a l l o w e d to be 
r e - e s t a b l i s h e d in r e s i d e n t i a l 
sectors . e ) E x i s t i n g r e s i d e n t i a l 
areas s h o u l d be f i l l e d - i n w i t h new 
and relocated f l o o d p l a i n h o u s i n g . 
New r e s i d e n t i a l d e v e l o p m e n t s h o u l d 
be pedestrian o r i e n t e d w i t h 
extensive u s e of p e d e s t r i a n and 
bicycle p a t h w a y s . f) C i r c u l a t i o n 
systems s h o u l d p l a c e e m p h a s i s on 
pedestrian and b i c y c l e as p r i m a r y 
nodes of t r a v e l . g ) T h e c o m m u n i t y 
should adopt o r d i n a n c e s w h i c h 
promote e n e r g y e f f i c i e n t 
d e v e l o p m e n t , i e . a s o l a r a c c e s s 
ordinance for h o u s i n g . 
F IGURE 2 8 . M a r y s v i l l e - 1982 
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Background Analysis 
In o r d e r to d e v e l o p a 
comprehensive p l a n for the f u t u r e , 
one must look at the h i s t o r i c a l 
trends of d e v e l o p m e n t w h i c h t o o k 
place w i t h i n the c o m m u n i t y . In 
order to p r o v i d e a p r o p e r 
perspective of M a r y s v i l l e , a b r i e f 
synopsis is o f f e r e d h e r e . 
During i n i t i a l a n a l y s i s of 
Marysville, s e v e r a l p h y s i c a l 
characteristics w e r e r e c o g n i z e d 
which would h a v e a t r e m e n d o u s 
bearing on any p r o p o s a l s w h i c h 
might be d e v e l o p e d . 
Since the l a t e 1 8 0 0 ' s 
Marysville has b e e n l i t e r a l l y at 
the c r o s s r o a d s of the M i d w e s t . T h e 
Oregon T r a i l p a s s e d t h r o u g h t he 
town, with a m a j o r f e r r y c r o s s i n g 
for the Big B l u e r i v e r l o c a t e d at 
the edge of t o w n . A P o n y E x p r e s s 
'home s t a t i o n ' w a s o p e r a t e d in 
Marysville, and is s t i l l l o c a t e d at 
the ori g i n a l s i t e in the h e a r t of 
the city. In the l a t e 1 8 0 0 ' s the 
Union Pacific r a i l r o a d c a m e to 
Marysville, and now l i t e r a l l y 
bisects the c i t y . 
During the h o r s e and b u g g y 
days, when M a r y s v i l l e w a s f i r s t 
beginning to g r o w , the l o c a t i o n of 
the railroad p r e s e n t e d no m a j o r 
problems. W i t h the p r e s e n t 
emphasis on v e h i c u l a r 
transportation, t h e r e t e n d s to be 
some conflict b e t w e e n the two 
systems, as two m a j o r h i g h w a y s 
cross the r a i l l i n e w i t h i n the c i t y 
limits; US 36 r u n n i n g e a s t a n d 
west, and US 77 as the n o r t h - s o u t h 
route. This s i t u a t i o n is n o t 
necessarily one tha t c a n not be 
remedied, and as w i l l be s e e n 
later, it also can be t u r n e d i n t o 
an advantage. 
The main p h y s i c a l 
characteristic of M a r y s v i l l e w h i c h 
presents the g r e a t e s t p r o b l e m , yet 
could be turned into an a s s e t in a 
move toward s e l f - r e l i a n c e , is tha t 
a large p o r t i o n of the c i t y l i e s 
within the 100 ye a r f l o o d p l a i n of 
the Big Blue R i v e r . (see F i g u r e 
28.) Roughly 202 r e s i d e n c e s a n d 27 
commercial u n i t s a r e c u r r e n t l y 
located in the fl o o d p l a i n . ( 6 6 ) 
Virtually any s t r u c t u r e l o c a t e d 
west of the r a i l r o a d t r a c k s is in 
the f l o o d p l a i n , a l t h o u g h the 
terrain v a r i e s s l i g h t l y in t h i s 
area and s o m e l o c a t i o n s a r e h i g h e r 
than o t h e r s . 
The f l o o d p r o b l e m s a r e a 
c o n s t a n t s o u r c e of h e a d a c h e s f o r 
the r e s i d e n t s in the a r e a . 
Marysville has s u f f e r e d at l e a s t 
16 damaging f l o o d s s i n c e 1 9 4 1 . At 
current p r i c e l e v e l s ( 1 9 7 7 ) t h e s e 
floods have c a u s e d a t o t a l of 
$1,513,000 d a m a g e . O n e of the m o s t 
damaging f l o o d s o c c u r r e d in O c t o b e r 
1973 and c a u s e d $ 6 0 4 , 0 0 0 d a m a g e at 
current p r i c e l e v e l s . " ( 6 7 ) 
The f l o o d s i t u a t i o n h a s b e e n 
addressed f r e q u e n t l y by the 
community. T h e U n i t e d S t a t e s A r m y 
Corps of E n g i n e e r s h a s c o m p i l e d 
several r e p o r t s on the f l o o d 
problems, and p r o p o s e d s e v e r a l 
alternatives. T h e l e v e e p l a n w h i c h 
was designed and r e a d y f o r 
construction in 1967 w a s e v e n t u a l l y 
rejected by the c o m m u n i t y . ("At 
October, 1977 p r i c e l e v e l s , t h i s 
levee would c o s t an e s t i m a t e d 
$4,675,000. I n c l u d i n g o p e r a t i o n 
and m a i n t e n a n c e c o s t of $ 5 , 0 0 0 
annually, the a n n u a l c o s t of the 
levee would be $ 3 1 5 , 0 0 0 . . . a s s u m i n g 
a 100-year e c o n o m i c l i f e . T h i s 
cost exceeds the t o t a l a v e r a g e 
annual d a m a g e s by a f a c t o r of 3 to 
1.") (68) 
Although i n i t i a l l y in f a v o r of 
the c o n s t r u c t i o n of a l e v e e in 
1967 , the C o r p s of E n g i n e e r s h a s 
reversed its p o s i t i o n ( 1 9 7 7 ) : 
"During the d i s c u s s i o n of 
alternatives, the g r o u p s w e r e 
informed that a f l o o d c o n t r o l l e v e e 
built by C o r p s of E n g i n e e r s 
standards was e c o n o m i c a l l y 
infeasible by a w i d e m a r g i n . It 
was explained that i n f e a s i b l e 
projects were not r e c o m m e n d e d f o r 
authorization b e c a u s e s u c h p r o j e c t s 
cannot c o m p e t e s u c c e s s f u l l y f o r 
Federal c o n s t r u c t i o n d o l l a r s w h e n 
feasible p r o j e c t s s o m e t i m e s r e m a i n 
unfunded for e x t e n d e d p e r i o d s 
because of h i g h e r p r i o r i t i e s . " ( 6 9 ) 
This a c t i o n l e a v e s the 
residents of the f l o o d p l a i n in a 
Catch-22 s i t u a t i o n . " . . . f l o o d 
insurance is m a n d a t o r y as a 
condition for l o a n f r o m F e d e r a l , 
federally r e g u l a t e d , or F e d e r a l l y 
Floodplain Psychology 
A common psychology affects people who in. Through avoidance, victims attempt to shift 
live in floodplains, and who are confronted with responsibility for action to someone or some-
the threat of flooding. Flood disasters are a signal thing-else. Typically, communities have asked 
from the environment that something is amiss in Congress and the Corps of Engineers for flood 
the relationship between people and their local control projects, thereby shifting the cost to the 
ecosystem. If f looding is severe, it pressures national taxpayer, the effort to the federal 
people to change that relationship — and that government and the trauma of change to the 
means adjustments in their ways of thinking and ecosvstem. In the avoidance stage, floodplain 
behaving. residents admit they have a problem, but attempt! 
to avoid direct responsibility for solving it 
The Soldiers Grove experience indicates 
there are three characteristic stages of "f lood- Acceptance. When avoidance does not work 
plain psychology": denial, avoidance and accep- (the federal government wil l not fund a project: 
tance. a structure is killed by court action: or a struc-
ture is built, but fails), floodplain residents face a 
Denial. The first response to flooding usually critical choice. They can regress to denial: they 
is to try to ignore it, and to denv that it is a long- can choose to do nothing, hoping to withstand 
term problem. Floodplain property owners tend future floods; or, they can choose to take the 
to assume that each flood is a freak occurrence. responsibility of change upon themselves. In any 
After several, they may try to persuade them- case, they come under pressure to mature in 
selves that something has changed to make their relationship with the river. The only paths 
future floods unlikely — upriver conservation forward are to consciously accept the liability tor 
practices, perhaps, or some other alteration in remaining in the floodplain. or to consciously 
the watershed. Further, they are subject to and deliberately get out of the river's course, 
"f loodplain amnesia." the tendency to forget the 
trauma of flooding as time goes on and to Soldiers Grove has experienced all three 
remember mostly the positive experiences of the stages. The villagers denied that flooding was a 
last disaster. They may remember how the com- problem until their first major disaster in 1935. 
munitv pulled together, or new friendships they Then they practiced avoidance asking Congress 
formed, but forget how much mud they shoveled to assume responsibilitv ror flood control. When 
from their floors or the grief thev felt when the Kickapoo Vallev dam project was halted in 
irreplaceable belongings were lost. Denial is a 1973 the villagers moved into the acceptance 
device for refusing to acknowledge a problem. stage, proposing a solution(relocation) in which 
and therefore, ignoring the need to do anything thev would take control of the flooding problem 
about it. and assume as much as possible of the burden 
for ending their historv of flood disasters. 
Avoidance. If flooding persists, its victims 
eventually are forced to admit that it may be a At which stage are the people in your 
permanent problem, and that something may c o m m u n i t y ? 
have to be done about it. Avoidance then sets 
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i n s u r e d s o u r c e s . . . F H A a n d F M H A 
l e n d e r s w i l l n o t m a k e l o a n s to 
b u i l d i n g s b e l o w the 100 y e a r f l o o d 
e l e v a t i o n . " ( 7 0 ) 
T h e p r o b l e m s a r e s u m m e d up by 
the C o r p s of E n g i n e e r s as f o l l o w s : 
" 1 ) H o m e o w n e r s b e l o w the 1 0 0 - y e a r 
f l o o d e l e v a t i o n are t r a p p e d in by 
the p r o g r a m . ( F e d e r a l F l o o d 
I n s u r a n c e P r o g r a m ) P r o s p e c t i v e 
b u y e r s c a n n o t o b t a i n f i n a n c i n g to 
p u r c h a s e a h o u s e b e l o w t h i s l e v e l . 
T h e r e f o r e , a f l o o d p l a i n h o m e o w n e r 
c a n n o t g e t his e q u i t y out of h i s 
h o m e to p u r c h a s e a n o t h e r h o m e . 2 ) 
O p p o r t u n i t i e s to i m p r o v e h o u s i n g 
a r e l i m i t e d . H o m e o w n e r s w e s t of 
T h i r d S t r e e t c a n n o t i m p r o v e t h e i r 
p r o p e r t y a n d t h o s e e a s t of T h i r d 
S t r e e t t h a t are b e l o w the 1 0 0 - y e a r 
f l o o d l e v e l c a n n o t i m p r o v e t h e i r 
p r o p e r t y if they n e e d a l o a n . 3 ) 
S o m e l e s s e x p e n s i v e h o m e s a r e t a k e n 
out of the m a r k e t for low i n c o m e 
f a m i l i e s due to the i n a b i l i t y 
a n d / o r r e l u c t a n c e of l e n d i n g 
i n s t i t u t i o n s to m a k e l o a n s in the 
f l o o d - p r o n e a r e a . 4 ) D e v a l u a t i o n 
of p r o p e r t y r e s u l t s as the n u m b e r 
of r e n t a l a n d / o r v a c a n t h o u s e s 
i n c r e a s e . F l o o d p l a i n h o m e o w n e r s 
l o s e c o n f i d e n c e in the f u t u r e of 
t h e i r n e i g h b o r h o o d b e c a u s e 
n e i g h b o r s are u n a b l e to i m p r o v e 
t h e i r h o m e s and the n u m b e r of 
r e n t a l a n d / o r v a c a n t h o m e s m a y 
i n c r e a s e b e c a u s e p o t e n t i a l new 
o w n e r s c a n n o t f i n a n c e a h o m e in the 
1 0 0 - y e a r p l a i n . " ( 7 1 ) 
T h e f l o o d p l a i n is a g a i n in the 
p u b l i c e y e , a n d M a r y s v i l l e is 
c u r r e n t l y s e e k i n g F e d e r a l U D A G 
m o n e y to p o s s i b l y a s s i s t w i t h the 
c o n s t r u c t i o n of the l e v e e . 
T h i s t h e s i s p r o p o s a l d e v e l o p s 
a c o m p l e t e l y new a p p r o a c h to the 
f l o o d p l a i n . 
6 6 . F e a s i b i l i t y R e p o r t on F l o o d 
P r o b l e m s in the V i c i n i t y of 
M a r y s v i l l e , K a n s a s , U n i t e d 
S t a t e s Array C o r p s of 
E n g i n e e r s , K a n s a s C i t y 
D i s t r i c t . J a n u a r y 1 9 7 9 . p p . 1 5 
6 0 . I b i d . , p p . 1 0 
6 1 . I b i d . , pp.14 
6 2 . I b i d . , A p p e n d i x 3 , A - 5 
6 3 . I b i d . , A p p e n d i x 2 , C - l 
6 4 . I b i d . , p p . 1 1 
32 

F IGURE 3 1 . M a r y s v i l l e - 1982 
Design Proposals 
Land Use 
It b e c a m e a p p a r e n t f r o m the 
start of t h i s p r o j e c t t h a t the 
issue of the f l o o d p l a i n w o u l d h a v e 
to be a d d r e s s e d if any p r o p o s a l s 
were to have a m a j o r i m p a c t on the 
energy s i t u a t i o n in M a r y s v i l l e . 
R e c o m m e n d a t i o n s a r e m a d e in 
this report w h i c h w o u l d r e q u i r e 
physical i m p r o v e m e n t s of s t r u c t u r e s 
beyond that of n o - c o s t a n d l o w c o s t 
measures. Y e t , as s e e n e a r l i e r , 
the h o m e o w n e r s l o c a t e d in the 
floodplain p l a i n are not be a b l e to 
make any s i g n i f i c a n t i m p r o v e m e n t s 
to their s t r u c t u r e s t h a t w o u l d 
require l o a n s to c o m p l e t e . 
Therefore they are b o u n d i n t o a 
situation w h e r e t h e y c a n n o t 
effectively do a n y t h i n g a b o u t t he 
constantly r i s i n g p r i c e of e n e r g y . 
In attempting to m a k e 
recommendations to i m p r o v e the 
energy s i t u a t i o n in M a r y s v i l l e , it 
does not m a k e s e n s e to o n l y a d d r e s s 
certain s e c t i o n s of the c o m m u n i t y 
and let a la r g e p o r t i o n of the 
community r e m a i n u n t o u c h e d a n d in 
continuing e c o n o m i c s t r i f e . 
Following the l o g i c of s e l f -
reliance, it is the r e c o m m e n d a t i o n 
of this r e p o r t to a c c e p t s e v e r a l 
facts: 1) the Big B l u e r i v e r h a s 
flooded its b a n k s on a r e g u l a r 
basis since the f i r s t s e t t l e r s 
arrived in M a r y s v i l l e ; 2 ) the B ig 
Blue river w i l l c o n t i n u e to f l o o d 
its banks long a f t e r the M a r y s v i l l e 
residents l o c a t e d in the f l o o d 
plain are f i n a l l y w a s h e d o u t ; 3 ) 
the Corps of E n g i n e e r s w i l l not 
back any p r o p o s a l to c o n s t r u c t a 
levee system a r o u n d the a r e a ; 4 ) 
it is highly u n l i k e l y t h a t the 
Federal G o v e r n m e n t w i l l r e l e a s e 
UDAG funds to for a n y s u c h l e v e e 
proposal; and 5 ) u n l e s s a p o s i t i v e 
approach t o w a r d the f l o o d p l a i n is 
taken in the n e a r f u t u r e , the 
situation w i l l o n l y c o n t i n u e to 
deteriorate and the e c o n o m i c 
stability of th o s e r e s i d e n t s 
affected w i l l c o n t i n u e to be e r o d e d 
as well as that of the c o m m u n i t y . 
T h e r e f o r e , it is r e c o m m e n d e d 
t h a t the r e s i d e n t s and b u s i n e s s e s 
w h i c h a re l o c a t e d in the f l o o d p l a i n 
be r e l o c a t e d , l e t t i n g M o t h e r N a t u r e 
r e c l a i m t h a t w h i c h she so a d a m a n t l y 
i n s i s t s on h a v i n g . At f i r s t this 
may s o u n d l i k e an i m p o s s i b l e 
c o n c e p t to a c h i e v e , but as one 
b e g i n s to u n f o l d the pure and 
s i m p l e l o g i c of the s i t u a t i o n it is 
the o n l y s o u n d a l t e r n a t i v e 
M a r y s v i l l e h a s . 
T h e r e is a p r e c e d e n t for j u s t 
s u c h a m o v e , S o l d i e r s G r o v e , 
W i s c o n s i n f a c e d a ver y s i m i l a r 
s i t u a t i o n . T h e i r e n t i r e b u s i n e s s 
d i s t r i c t w a s l o c a t e d in a 
f l o o d p l a i n , and they l i t e r a l l y 
m o v e d the e n t i r e d o w n t o w n to h i g h e r 
g r o u n d . ( 7 2 ) 
M o v i n g h o m e s from one l o c a t i o n 
to a n o t h e r is not a d i f f i c u l t t a s k . 
In some c o m m u n i t i e s it is a l m o s t a 
da i l y o c c u r r e n c e . T h e r e are a 
s u b s t a n t i a l n u m b e r of h o m e s l o c a t e d 
in the f l o o d p l a i n w h i c h are in 
fa i r l y g o o d c o n d i t i o n ; it is a 
sh a m e to see the m c o n t i n u e to c o m e 
u n d e r c o n s t a n t a t t a c k by n a t u r e a n d 
its f o r c e s . 
It is r e a l i z e d t h a t s u c h a 
m o v e w o u l d not co m e w i t h o u t m u c h 
e m o t i o n a l s t r e s s , but how m u c h 
s t r e s s is t h e r e e a c h time a f l o o d 
h i t s ? How m u c h s t r e s s is t h e r e 
e a c h t i m e a m a j o r s t o r m m o v e s i n t o 
the a r e a a n d the t h r e a t of a n o t h e r 
f l o o d a r i s e s a n d has the r e s i d e n t s 
w o n d e r i n g if they are r e a l l y g o i n g 
to get it thi s tim e ? 
7 2 . W i l l i a m S . B e c k e r . C o m e R a i n , 
C o m e S h i n e : _A Ca s e S t u d y of a_ 
R e l o c a t i o n P r o j e c t at S o l d i e r s 
G r o v e , W i s c o n s i n . B u r e a u of 
W a t e r R e g u l a t i o n and Z o n i n g , 
W i s c o n s i n D e p a r t m e n t of 
N a t u r a l R e s o u r c e s , M a d i s o n , 
W i s c o n s i n . 
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It is also r e a l i z e d that such 
a move would be c o s t l y . Yet since 
records have been kept ( 1 9 4 1 tO 
1977) a t o t a l of $ 1 , 5 1 3 , 0 0 0 in 
damages has been i n c u r r e d . W i t h no 
action, d a m a g e s w i l l c o n t i n u e to 
mount up, and be a c o n s t a n t s o u r c e 
of economic blight to the e n t i r e 
community. How m u c h w i l l it cost 
to do nothing? 
The p r o p o s a l s d e v e l o p e d in 
this report i l l u s t r a t e w h a t the 
floodplain might look like if it 
was converted into a g r e e n park 
composed of i n t e n s i v e l y c u l t i v a t e d 
fields, s h e l t e r b e l t s and e n e r g y 
"farms". This v i s i o n is i n t e n d e d 
to illustrate the d i r e c t i o n of 
change. As such it is a c o n c e p t u a l 
image not a l i t e r a l d e s i g n 
proposal. It is r e a l i z e d that as 
the problem is d e a l t w i t h in the 
community, that the a c t u a l 
transformation w o u l d be c e n t e r e d 
around a vision of w h a t the 
residents and the c o m m u n i t y f e e l 
should take p l a c e . I n d e e d , it is 
felt that by c h a n g e being d i r e c t e d 
from within the c o m m u n i t y , a c t u a l 
development would be m o r e 
incremental, much r i c h e r , m o r e 
diverse than what a p p e a r s in the 
proposals i l l u s t r a t e d . 
To i l l u s t r a t e the e x p e c t e d 
divergence of ideas on this i s s u e , 
what appears in the p r o p o s a l 
presented here is a l m o s t a c o m p l e t e 
evacuation of the f l o o d p l a i n , w i t h 
isolated h o u s e h o l d s r e m a i n i n g as 
'caretakers' for the p r o p o s e d 
community farms and g a r d e n s . In 
actuality, there may be p o c k e t s of 
structures which can be f l o o d -
proofed, and these h o u s e h o l d s w o u l d 
remain located on k n o l l s i n t e r w o v e n 
with community g a r d e n s , o r c h a r d s , 
and w o o d l o t / s h e l t e r b e l t s . 
There might even be new 
development taking place on these 
protected k n o l l s , or p o s s i b l y the 
relocation some of the r e s i d e n c e s 
from lower flood prone a r e a s . T h e 
range of possible s o l u t i o n s to the 
floodplain problem is l i m i t e d only 
by the imagination of the c i t i z e n s 
of the c o m m u n i t y . 
The r e l o c a t i o n p r o c e s s 
recommended here to o c c u r o v e r 
an extended period of t i m e . A 
Phased a time s c h e d u l e c o u l d be 
e s t a b l i s h e d to p r o v i d e for a timely 
t r a n s i t i o n . Such a plan should 
m a x i m i z e o p p o r t u n i t i e s for 
r e s i d e n t s to freely c h o o s e how best 
to r e s p o n d to c i r c u m s t a n c e s as they 
a r i s e . T h e u n d e r t a k i n g of such a 
r e l o c a t i o n project would r e q u i r e a 
c o m m u n i t y - w i d e e f f o r t , and the 
l o c a l g o v e r n m e n t w o u l d play a key 
role in its s u c c e s s . 
F i n a n c i n g p o r t i o n s of the 
t r a n s i t i o n could take place by 
e s t a b l i s h i n g a " M u n i c i p a l 
C o r p o r a t i o n " (see T O O L S - F I N A N C I A L 
p p . 66 ) w h i c h w o u l d p r o v i d e 
i n c e n t i v e s and a s s i s t a n c e for those 
p a r t i c i p a t i n g in the p r o g r a m . The 
city could begin " b a n k i n g " vacant 
lots and d e v e l o p a b l e sites with 
s p e c i a l e c o n o m i c a d v a n t a g e s for 
those r e l o c a t i n g out of the 
f l o o d p l a i n before ( p r e f e r a b l y ) or 
a f t e r the next f l o o d . 
The c o n c e p t of r e l o c a t i n g the 
f l o o d p l a i n r e s i d e n t s and b u s i n e s s e s 
raises many q u e s t i o n s , many of 
w h i c h w i l l be a d d r e s s e d 
as this p r o p o s a l u n f o l d s ; o t h e r s 
w i l l have to be w o r k e d out w i t h i n 
the c o m m u n i t y i t s e l f . T h e p r o p o s a l 
d e v e l o p e d here is i n t e n d e d to 
c o n f r o n t the f l o o d p l a i n issue and 
p r o v i d e one a l t e r n a t i v e . W i t h i n 
this a l t e r n a t i v e , the d i r e c t i o n s 
any p a r t i c u l a r d e v e l o p m e n t c o u l d 
take place are v i r t u a l l y l i m i t l e s s . 
It is not the i n t e n t i o n that a 
p r o p o s a l such as this o v e r s h a d o w 
the g r e a t e r c o n c e r n w h i c h is e n e r g y 
self r e l i a n c e . To the c o n t r a r y , it 
is hoped that this p r o p o s a l for the 
f l o o d p l a i n w i l l act as a c a t a l y s t 
w h i c h w i l l help M a r y s v i l l e m o v e 
t o w a r d s e l f - r e l i a n c e in a l l a r e a s 
such as e n e r g y , food p r o d u c t i o n , 
m a n u f a c t u r i n g , and o t h e r c o m m u n i t y 
s u p p o r t s e r v i c e s . 
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F I G U R E 3 2 . M a r y s v i l l e - P r o p o s e d , Year - 2002 
F loodp la i n 
As r e s i d e n t s a r e r e l o c a t e d out 
of the f l o o d p l a i n , it s h o u l d 
gradually s h i f t t o w a r d a f o o d , 
fiber, and s h e l t e r b e l t s y s t e m . 
This could h a p p e n in a v a r i e t y of 
ways. 
C o m m u n i t y g a r d e n s c o u l d be 
established as c o - o p s , or p l o t s 
could be r e n t e d on an a n n u a l b a s i s . 
Community c r o p p r o d u c t i o n a n d 
community o r c h a r d s c o u l d be 
maintained by e s t a b l i s h i n g 
caretakers for the a r e a a n d 
retaining s e v e r a l of the d w e l l i n g s 
within the f l o o d p l a i n ( e l e v a t e d a n d 
flood-proofed). 
F IGURE 3 4 . P r o p o s e d S o u t h w e s t Q u a d r a n t - Yea r 2002 
C o m m u n i t y food p r o d u c t i o n 
w o u l d r e d u c e the r e l i a n c e on 
o u t s i d e s o u r c e s for f r e s h f r u i t s 
and v e g e t a b l e s , and at the s a m e 
t i m e r e d u c e the e n e r g y c o n s u m e d in 
p r o d u c t i o n a n d t r a n s p o r t a t i o n . 
(The a v e r a g e f o o d m o l e c u l e t r a v e l s 
1 , 3 0 0 m i l e s b e f o r e it is 
c o n s u m e d ) . ( 7 3 ) 
7 3 . The C o r n u c o p i a P r o j e c t . E m p t y 
B r e a d b a s k e t ? The C o m m i n g 
C h a l l e n g e to A m e r i c a s F o o d 
S u p p l y a n d W h a t Can We Do 
A b o u t It. R o d a l e P r e s s ; 
E m m a u s , Pa . 1 9 8 1 . 
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FIGURE 3 3 . S o u t h w e s t Q u a d r a n t - 1 9 8 2 
FIGURE 3 5 . P r o p o s e d S o u t h w e s t Q u a d r a n t - Y e a r 2002 
A proposed A p p r o p r i a t e 
technology d e m o n s t r a t i o n b u i l d i n g 
would be built to h o u s e a g u i d a n c e 
and learning c e n t e r for the 
community.The b u i l d i n g w o u l d s e r v e 
as a solar d e m o n s t r a t i o n m o d e l and 
classes and w o r k s h o p s c o u l d be 
developed to a s s i s t the c o m m u n i t y 
in the t r a n s i t i o n t o w a r d s s e l f -
r e l i a n c e . C o m m u n i t y g r e e n h o u s e s 
w o u l d be an i n t e g r a l part of this 
s c h e m e to provide y e a r - r o u n d food 
p r o d u c t i o n c a p a b i l i t i e s . 
As part of this p r o g r a m , y o u t h 
m a r k e t g a r d e n s would be e s t a b l i s h e d 
to i n t r o d u c e the c o n c e p t s of self-
r e l i a n c e at an early a g e . This 
could be linked to p r o g r a m s w i t h i n 
the t r a d i t i o n a l s c h o o l s y s t e m ; and 
it could also p r o v i d e jobs for 
youth and a s s i s t in the d e v e l o p m e n t 
of a strong 'work e t h i c ' . 
As part of an o v e r a l l p r o g r a m 
for y e a r - r o u n d food p r o d u c t i o n , a 
c a n n i n g and s t o r a g e s y s t e m s h o u l d 
be e s t a b l i s h e d . T h i s o p e r a t i o n 
could p e r h a p s be run by the e l d e r l y 
and c o o r d i n a t e d w i t h the y o u t h 
m a r k e t g a r d e n c o n c e p t as a s h a r e d 
l e a r n i n g e x p e r i e n c e . S u r p l u s and 
p r o f i t s from any p r o g r a m s c o u l d be 
used to p r o v i d e a s s i s t a n c e for the 
needy t h r o u g h a c o m m u n i t y food 
b a n k . 
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F I G U R E 3 6 . N o r t h w e s t Q u a d r a n t - 1982 
W i t h a c t i v e c o m m u n i t y s u p p o r t 
of p r o g r a m s such as the " y o u t h 
m a r k e t g a r d e n s " the young p e o p l e in 
M a r y s v i l l e would be able to see a 
future in the c o m m u n i t y . The 
c o m m u n i t y as a w h o l e could b e g i n to 
r e v i s i o n M a r y s v i l l e as a p r o d u c e r 
of w e a l t h and of g o o d s , not just a 
c o n s u m e r of p r o d u c t s p r o d u c e d in 
f a r - o f f d i s t a n t l a n d s . 
W i t h the e m e r g e n c e of such a 
s y s t e m of food p r o d u c t i o n / 
p r e s e r v a t i o n , a p e r m a n e n t y e a r -
round f a r m e r s m a r k e t is p r o p o s e d 
for the c o m m u n i t y and is l o c a t e d 
a d j a c e n t to the f l o o d p l a i n and 
r a i l r o a d line (see F i g u r e 3 7 , p p . 
39; and F i g u r e 5 1 , p p . 5 0 ) . T h i s 
w o u l d not only p r o v i d e a p l a c e to 
d i s t r i b u t e food p r o d u c e d in the 
f l o o d p l a i n , but w o u l d also p r o v i d e 
a m a r k e t p l a c e for area f a r m e r s , and 
e n c o u r a g e them to d i v e r s i f y t h e i r 
o p e r a t i o n s . T h e r e w o u l d be s o c i a l 
b e n e f i t s from i m p l e m e n t i n g t h e s e 
p r o g r a m s as w e l l . It w o u l d p r o v i d e 
a sense of ' c o m m u n i t y g a t h e r i n g ' , 
h i s t o r i c a l l y a main f u n c t i o n of 
c o m m u n i t i e s . 
B e c a u s e of the p r o x i m i t y to 
the d o w n t o w n and p r o p o s a l s for 
r e n e w e d life in that d i s t r i c t , as 
w e l l as that of a p r o p o s e d 
i n d u s t r i a l park d e v e l o p m e n t n e a r b y , 
a s e c t i o n of the f l o o d p l a i n is 
d e v o t e d to a c o m m u n i t y park and 
r e c r e a t i o n a r e a . T h i s is in 
c o n j u n c t i o n with the A p p r o p r i a t e 
T e c h n o l o g y C o m m u n i t y C e n t e r . T h e 
d i s p l a c e d b a l l d i a m o n d s ( c u r r e n t l y 
l o c a t e d in the n o r t h w e s t s e c t o r of 
the f l o o d p l a i n ) w o u l d be r e l o c a t e d 
to this area as part of this 
s c h e m e . P e r h a p s this w o u l d be the 
the m o s t l o g i c a l site to p r o v i d e a 
p e r m a n e n t 'home' for the newly 
a c q u i r e d b r o n z e Pony E x p r e s s 
s t a t u e . It could e x p r e s s a c o m m o n 
bond b e t w e e n the ' p i o n e e r s p i r i t ' 
of the f o u n d i n g f a t h e r s of 
M a r y s v i l l e , and a newly found 
' p i o n e e r s p i r i t ' i n s p i r i n g 
M a r y s v i l l e ' s move t o w a r d self-
r e l i a n c e . In e s s e n c e the p i o n e e r s 
were b r e a k i n g new g r o u n d for f u t u r e 
g e n e r a t i o n s , the same as M a r y s v i l l e 
w o u l d be doing in a m o v e t o w a r d 
s e l f - r e l i a n c e . 
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F I G U R E 3 7 . P r o p o s e d N o r t h w e s t Q u a d r a n t - Y e a r 2002 
Lisa F o r e m a n , "A Wind Study of 
M a r y s v i l l e , K a n s a s " , 
( U n d e r g r a d u a t e T h e s i s , K a n s a s 
State U n i v e r s i t y , S p r i n g 
1 9 8 3 ) , u n p u b l i s h e d . 
As in p r o p o s a l s for o t h e r 
sections of the c o m m u n i t y , 
circulation s y s t e m s are p e d e s t r i a n 
and bicycle o r i e n t e d . It is felt 
that in the f u t u r e , as the o i l 
sources c o n t i n u e to be d e p l e t e d , 
petroleum p r o d u c t s w i l l e s c a l a t e to 
costs which w i l l m a k e v e h i c u l a r 
travel occur only as a n e c e s s i t y . 
It is felt that c o m m u n i t i e s s h o u l d 
prepare for the s i t u a t i o n and h a v e 
circulation s y s t e m s in place w h i c h 
will a c c o m m o d a t e the shift in m o d e s 
of travel t h r o u g h o u t the c o m m u n i t y . 
A w o o d l o t s h e l t e r b e l t is 
incorporated into the p r o p o s e d 
floodplain d e v e l o p m e n t in an e f f o r t 
to control w i n t e r w i n d s in the 
northwest s e c t o r of the c o m m u n i t y . 
Through m a n a g e m e n t of this 
shelterbelt, it is a l s o i n t e n d e d 
that a steady s u p p l y of w o o d for 
community h e a t i n g p u r p o s e s be 
provided. 
A d d i t i o n a l s h e l t e r b e l t s are 
proposed to be d e v e l o p e d in 
locations w h i c h w o u l d i n c r e a s e wind 
production p o t e n t i a l for the 
community. ( 7 4 ) Some of these a r e a s 
are located on p r i v a t e l y o w n e d 
land, and some type of l e a s e 
arrangement w o u l d have to be 
developed. 
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FIGURE 3 8 . P r o p o s e d N o r t h w e s t Q u a d r a n t - Y e a r 2002 
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FIGURE 3 9 . P r o p o s e d S o u t h w e s t Q u a d r a n t - Yea r 2 0 0 2 
H o u s i n g 
A shift away from the 
floodplain as an area of 
residential s e t t l e m e n t is 
recommended to o c c u r in two 
directions. 1) The r e l o c a t i o n of 
existing s t r u c t u r e s , w h i c h have 
been found to be e c o n o m i c a l l y 
justifiable in m o v i n g , s h o u l d o c c u r 
largely t h r o u g h i n - f i l l in e x i s t i n g 
neighborhoods. 2) A new h o u s i n g 
development is p r o p o s e d in the 
southeast s e c t o r of M a r y s v i l l e to 
accommodate the m a j o r i t y of new 
residential c o n s t r u c t i o n . 
R e l o c a t i o n 
With care taken to keep 
relocated r e s i d e n t i a l n e i g h b o r h o o d s 
intact (to the e x t e n t p o s s i b l e ) , 
identify vacant lots and g r o u p s of 
vacant lots t h r o u g h o u t the 
community and u n d e r t a k e an i n - f i l l 
approach to r e l o c a t i n g 
neighborhoods. T h e r e are s e v e r a l 
areas within e s t a b l i s h e d 
neighborhoods (out of the 
floodplain) that have s e v e r a l 
adjacent v a c a n t lots ( F i g u r e 3 7 , 
43, and 45); in these a r e a s g r o u p s 
of relocated r e s i d e n t s who have 
established long term f r i e n d s h i p s 
and wish to r e m a i n c l o s e t o g e t h e r 
would be able do s o . In some 
cases, w i t h i n newly e s t a b l i s h e d 
subdivisions, e n t i r e b l o c k s c o u l d 
be relocated as a unit if the 
residents d e s i r e d to do s o . 
Initial lot i d e n t i f i c a t i o n was 
conducted t h r o u g h a v i s u a l 
surveillance of the a r e a s . In 
order to pr oce e d with any s p e c i f i c 
design p r o p o s a l s , f u r t h e r 
investigation would need to be 
completed, such a s , o w n e r s h i p of 
iand, p h y s i c a l c h a r a c t e r i s t i c s of 
the site, l o c a t i o n of u t i l i t y h o o k -
ups and so o n . 
Care would have to be t a k e n to 
insure the a r c h i t e c t u r a l i n t e g r i t y 
of existing n e i g h b o r h o o d s . At the 
time of r e l o c a t i o n , the d w e l l i n g 
units could be r e n o v a t e d and 
energy c o n s e r v a t i o n m e a s u r e s 
introduced, ( w h e r e a s p r i o r to 
relocation, no r e n o v a t i o n is 
p o s s i b l e ) . To insure that the 
u n i t s are a d e q u a t e l y r e n o v a t e d to 
m e e t e n e r g y s t a n d a r d s (in the case 
of r e n t a l units e s p e c i a l l y ) , 
r e q u i r e m e n t s could be linked to 
f u n d i n g s o u r c e s p r o v i d i n g 
r e l o c a t i o n a s s i s t a n c e . 
F I G U R E 4 0 . N o r t h e a s t Q u a d r a n t 1982 
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New H o u s i n g 
It is a s s u m e d that not a l l 
structures loc a ted in the 
floodplain w i l l be a s s e s s e d 
favorably for r e l o c a t i o n (see 
"Concentration of H o u s i n g in Need 
of Repair", M a r y s v i l l e E n e r g y 
Study, p p . 6 9 ) . In t h e s e c a s e s , new 
housing w i l l need to be b u i l t . 
This is p r o p o s e d to take place in 
three f o r m s . 
a) new h o u s i n g to be l o c a t e d in 
established in e x i s t i n g 
subdivisions. (see F i g u r e 4 2 . ) 
b) new h o u s i n g s u b d i v i s i o n to be 
established in the s o u t h - e a s t 
quadrant of the c i t y , (see F i g u r e 
47, pp.47; and F i g u r e 4 9 , p p . 4 8 ) 
c) r e n o v a t i o n of s e c o n d story 
space in the d o w n t o w n a r e a , (see 
Figure 5 5 , p p . 5 3 ) 
FIGURE 4 1 . E x i s t i n g R e s i d e n t i a l - Y e a r 2002 
F I G U R E 4 2 . P r o p o s e d N o r t h e a s t Q u a d r a n t - Y e a r 2002 
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FIGURE 43. P r o p o s e d N o r t h e a s t Q u a d r a n t - Y e a r 2002 
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FIGURE 4 4 . P r o p o s e d N o r t h e a s t Q u a d r a n t - Y e a r 2002 45 
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F IGURE 4 6 . P r o p o s e d R e s i d e n t i a l I n - f i l l 
FIGURE 4 5 . S o u t h e a s t Q u a d r a n t - 1 9 8 2 
H o u s i n g G u i d e l i n e s 
A l l h o u s i n g d e v e l o p m e n t s h o u l d 
be d e v e l o p e d a c c o r d i n g to the 
following g u i d e l i n e s : 
1) E x i s t i n g h o u s i n g s t o c k 
should be u p g r a d e d to a p p r o p r i a t e 
levels of e n e r g y c o n s e r v a t i o n 
standards. W h e r e p o s s i b l e , 
implement s u c h m e a s u r e s as s o l a r 
greenhouses; s u n - s p a c e s ; s o l a r 
water h e a t e r s ; s o l a r w a l l h e a t e r s 
(Trombe w a l l , hot a i r c o l l e c t o r s , 
water w a l l s e t c . ) B u i l d i n g c o d e s 
should be d e v e l o p e d t h a t w o u l d 
cover r e n o v a t i o n of e x i s t i n g 
structures, and r e q u i r e c e r t a i n 
levels of e n e r g y c o n s e r v a t i o n . 
2 ) R e l o c a t e d d w e l l i n g u n i t s w a t e r h e a t i n g ; e n e r g y e f f i c i e n c y 
s h o u l d be r e n o v a t e d to c e r t a i n s t a n d a r d s f o r a p p l i a n c e s ; low f l u s h 
s t a n d a r d s e s t a b l i s h e d by the w a t e r c l o s e t s to r e d u c e d e m a n d on 
c o m m u n i t y , and i m p l e m e n t e d w i t h i n m u n i c i p a l w a s t e t r e a t m e n t , a n d 
the s a m e m e a s u r e s as r e c o m m e n d e d s e p a r a t i o n of " g r e y ' w a t e r in the 
for e x i s t i n g h o u s i n g s t o c k . p l u m b i n g s y s t e m ; t r i p l e g l a z e d 
3 ) N e w h o u s i n g s h o u l d be w i n d o w s for n o r t h , e a s t , a n d w e s t 
c o n s t r u c t e d to be as s e l f - w i n d o w s ; m i n i m u m e x p o s u r e f o r 
s u f f i c i e n t as p o s s i b l e . T h i s g l a z i n g on the n o r t h f a c e of the 
s h o u l d be a c c o m p l i s h e d by the s t r u c t u r e ; m a x i m u m e x p o s u r e for 
a d o p t i o n of a set of b u i l d i n g c o d e s g l a z i n g on the s o u t h f a c e of the 
w h i c h w o u l d r e q u i r e c e r t a i n e n e r g y s t r u c t u r e a c e r t a i n p e r c e n t a g e of 
c o n s e r v a t i o n m e a s u r e s s u c h a s : h e a t i n g r e q u i r e d to a c c o m p l i s h e d by 
s u p e r i n s u l a t e d ( R - 4 0 - R - 6 0 ) p a s s i v e s o l a r f e a t u r e s ; and o t h e r 
c e i l i n g s a n d w a l l s ; r e q u i r e d s o l a r r e q u i r e m e n t s as d e e m e d n e c e s s a r y to 
a c h i e v e e n e r g y e f f i c i e n t h o u s i n g . 
( B u i l d i n g c o d e s c a n be w r i t t e n to s u b d i v i s i o n r e g u l a t i o n s . (At one 
allow for f l e x i b i l i t y in d e s i g n a n d time t h e r e w e r e 22 n e i g h b o r h o o d 
c o n s t r u c t i o n . T h e m a i n i n t e n t i o n g r o c e r y s t o r e s l o c a t e d in 
is to e n s u r e e n e r g y e f f i c i e n t M a r y s v i l l e . ) S i m i l a r r e g u l a t i o n s 
building p r a c t i c e s . S u c h c o d e s a r e s h o u l d be d e v e l o p e d f o r e x i s t i n g 
effective, a f f o r d a b l e , l e g a l l y n e i g h b o r h o o d s . It is the i n t e n t i o n 
enforceable and h a v e b e e n t e s t e d in of t h e s e p r o p o s a l s to b r i n g life 
court [see D a v i s , C a l i f o r n i a ] . ) b a c k i n t o the n e i g h b o r h o o d s t h r o u g h 
(75) l o c a l l y o w n e d a n d o p e r a t e d s m a l l 
4) New s u b d i v i s i o n r e g u l a t i o n s b u s i n e s s e s . It is n o t the 
should be d e v e l o p e d to e n s u r e t h a t i n t e n t i o n to e n c o u r a g e a ' Q u i c k -
developments are p e d e s t r i a n R i p ' on e v e r y c o r n e r . T h e s e 
oriented, and t h a t e m p h a s i s is n a t i o n a l l y o w n e d c h a i n s d r a i n the 
placed on p e d e s t r i a n a n d b i c y c l e l o c a l e c o n o m y and p r o v i d e v e r y 
circulation. T h e r e - e s t a b l i s h m e n t l i t t l e in r e t u r n . O r d i n a n c e s c a n 
of small n e i g h b o r h o o d s h o p s s h o u l d be p a s s e d w h i c h a l l o w only o w n e r -
be e n c o u r a g e d and i n c l u d e d in the o p e r a t e d b u s i n e s s e s to d e v e l o p . 
F I G U R E 4 8 . S o l a r S u b d i v i s i o n I m a g e 
FIGURE 4 7 . P r o p o s e d S o u t h e a s t Q u a d r a n t - Y e a r 2 0 0 2 
5 ) S o l a r a c c e s s o r d i n a n c e s a n d 
c o v e n a n t s s h o u l d be p a s s e d to 
e n s u r e that s o l a r i n v e s t m e n t is 
p r o t e c t e d . T h e s e are l a w s w h i c h 
p r o t e c t an i n d i v i d u a l land o w n e r s 
r i g h t to a c c e s s to the s u n . ( f o r 
e x a m p l e s , see A p p e n d i x B: S o l a r 
O r d i n a n c e s ) 
7 5 . C i t y of D a v i s , C a l i f o r n i a . 
" E n e r g y C o n s e r v a t i o n 
P e r f o r m a n c e S t a n d a r d s " . C i t y 
of D a v i s , C a l i f o r n i a . 
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FIGURE 4 9 . P r o p o s e d S o u t h w e s t Q u a d r a n t - Yea r 2 0 0 2 
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F IGURE 50 . P r o p o s e d Downtown R e s t o r a t i o n - 9 t h . & B roadway 
It is w e l l k n o w n that 
M a r y s v i l l e is r i c h in h i s t o r y , and 
i t s b u i l d i n g s are an i n t e g r a l part 
of t h a t h i s t o r y . T h e p r o p o s a l s 
p r e s e n t e d h e r e a t t e m p t to c a p t u r e 
that s p i r i t and e x p a n d u p o n i t . 
Central B u s i n e s s D i s t r i c t : 
It is felt t h a t the c e n t r a l 
business d i s t r i c t is the h e a r t of 
any c o m m u n i t y . In r e c e n t y e a r s , 
the e c o n o m i c and s o c i a l f u n c t i o n of 
downtown a r e a s in m a n y c o m m u n i t i e s 
has d e t e r i o r a t e d . T h e s i g n s a r e 
all around and v e r y o b v i o u s : e n t i r e 
blocks of s e c o n d s t o r y s p a c e w h i c h 
at one time w e r e f u l l of l i f e , a r e 
vacant; v a c a n t s h o p s on the f i r s t 
floor are b o a r d e d u p ; s t r i p 
development w i t h i t s d i s c o u n t 
stores and fast f o o d r e s t a u r a n t s 
crop up on the c i t y ' s e d g e ; c i v i c 
events take p l a c e in o t h e r p a r t s of 
the c o m m u n i t y . 
Some c o m m u n i t i e s f e e l the 
solution is to t e a r d o w n the o l d 
and replace s e c t i o n s of the 
downtown w i t h the m o d e r n p h e n o m e n o n 
know as the ' e n c l o s e d m a l l ' . 
Manhattan, K a n s a s h a s o p t e d f o r 
such a p r o p o s a l . 
O t h e r c o m m u n i t i e s r e c o g n i z e 
the h i s t o r i c a l s i g n i f i c a n c e of the 
downtown and c h o o s e to r e n o v a t e and 
restore b u i l d i n g s to t h e i r o r i g i n a l 
condition, and d e v e l o p a l t e r n a t e 
proposals to r e v i t a l i z e the 
downtown. G a l e s b u r g , I l l i n o i s is a 
successful e x a m p l e of t h i s 
approach. 
In a d d i t i o n to p r e s e r v i n g 
buildings for h i s t o r i c a l p u r p o s e s , 
there are o t h e r r e a s o n s w o r t h 
studying w h e n c o n s i d e r i n g d o w n t o w n 
r e - d e v e l o p m e n t . T h e r e w a s a g r e a t 
deal of l o g i c i n v o l v e d in the 
location and c o n s t r u c t i o n of o l d e r 
buildings. M a n y w e r e b u i l t at a 
time when e n e r g y s u p p l y s y s t e m s 
were not as a v a i l a b l e a n d 
convenient as they are t o d a y . 
Construction m e t h o d s ( f o r e x a m p l e , 
the use of m a s s i v e m a s o n r y w a l l s ) 
were e m p l o y e d to p r o v i d e a " t i m e -
lag" and s l o w d o w n h e a t 
transmission in the s u m m e r . 
Two f a c t s s h o u l d be r e m e m b e r e d 
by those c o n t e m p l a t i n g any 
development; n o t h i n g r e m a i n s new 
beyond the day it is b u i l t , a n d 
once a b u i l d i n g is d e m o l i s h e d it is 
lost f o r e v e r . 
FIGURE 5 1 . C e n t r a l B u s i n e s s D i s t r i c t - Y e a r 2002 
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FIGURE 5 2 . C e n t r a l B u s i n e s s D i s t r i c t - Y e a r 2002 
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F IGURE 5 3 . P r o p o s e d B roadway R e n o v a t i o n 
B u i l d i n g R e n o v a t i o n d e v i c e s w h i c h now e x i s t . T h i s t h a t by p r o p e r p l a c e m e n t of a w n i n g s s h a d i n g d e v i c e s w h i c h w o u l d l o w e r 
w o u l d not o n l y i m p r o v e the l o o k s of and t r e e s t h r o u g h o u t the d o w n t o w n , e n e r g y b i l l s of the b u i l d i n g s by 
R i g o r o u s o r d i n a n c e s s h o u l d be the b u i l d i n g , but it w o u l d a l s o a s i g n i f i c a n t r e d u c t i o n in a i r r e d u c i n g h e a t g a i n d u r i n g the 
passed to p r o t e c t the r e m a i n i n g a l l o w the a w n i n g s to be r a i s e d at c u r r e n t s a l o n g the p e d e s t r i a n s u m m e r m o n t h s . The e f f e c t of 
historical b u i l d i n g s , and a n y a p p r o p r i a t e t i m e s in the w i n t e r to p a t h w a y s c o u l d be a c h i e v e d . T h i s i m p l e m e n t i n g t h e s e m e a s u r e s w o u l d 
building i m p r o v e m e n t s s h o u l d be in a l l o w sun into the b u i l d i n g and is e s p e c i a l l y i m p o r t a n t d u r i n g the be g r e a t e r c o m f o r t to the u s e r s in 
keeping w i t h the h i s t o r i c a l c o n t e x t a s s i s t in d a y t i m e h e a t i n g . c o l d e r m o n t h s , w h e n w i n d - c h i l l the a r e a , and a r e d u c t i o n in e n e r g y 
of the s t r u c t u r e . A w i n d s t u d y of the d o w n t o w n f a c t o r s can d r o p to w e l l b e l o w b i l l s for the m e r c h a n t s . 
The ' p l a s t i c ' c o v e r i n g s s h o u l d w a s c o n d u c t e d in the K a n s a s S t a t e z e r o ( w i n d - c h i l l is a r e l a t i o n s h i p F u r t h e r s t u d y w o u l d h a v e to 
be removed to r e v e a l the o r i g i n a l U n i v e r s i t y , D e p a r t m e n t of b e t w e e n w i n d s p e e d s a n d be c o m p l e t e d to s e l e c t p r o p e r 
facades of t h o s e b u i l d i n g s . A r c h i t e c t u r e w i n d t u n n e l by u s i n g a t e m p e r a t u r e , and is g a u g e f o r s p e c i e s of t r e e s , a n d d e t e r m i n e 
Operable c l o t h a n d c a n v a s a w n i n g s s c a l e m o d e l of the d o w n t o w n a r e a . m e a s u r i n g c o m f o r t ) . e x a c t l o c a t i o n f o r m a x i m u m 
should r e p l a c e the b u l k y m e t a l ( 7 6 ) In t h i s s t u d y it w a s f o u n d T h e t r e e s w o u l d a l s o a c t as e f f e c t i v e n e s s . 
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7 6 . "A W i n d S t u d y of M a r y s v i l l e , 
K a n s a s " FIGURE 5 4 . P r o p o s e d B roadway R e n o v a t i o n 
F I G U R E 5 5 . " B r o a d w a y S t r e e t S c e n e " - Y e a r 2002 
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S e c o n d S t o r y R e h a b i l i t a t i o n 
The s e c o n d s t o r y s p a c e 
throughout the d o w n t o w n s h o u l d be 
renovated into a p a r t m e n t s and 
offices. The r e c e n t l y r e n o v a t e d 
apartment l o c a t e d in the K o e s t e r 
Block is an e x c e l l e n t e x a m p l e of 
what can be a c c o m p l i s h e d . 
By t a k i n g a d v a n t a g e of the 
second s t o r y s p a c e , e n e r g y c o s t s 
for the b u i l d i n g w o u l d be s h a r e d , 
making m o r e e f f i c i e n t use of the 
energy e x p e n d e d . T h e d w e l l i n g 
units c o u l d p r o v i d e l i v i n g s p a c e 
for the e l d e r l y in the h e a r t of the 
community at a t i m e in t h e i r l i v e s 
when s o c i a l c o n t a c t is an i m p o r t a n t 
health f a c t o r . B e c a u s e g o o d s a n d 
services w o u l d be r e a d i l y 
accessible, it w o u l d m i n i m i z e t h e i r 
dependence on the a u t o , t h u s 
reducing t r a n s p o r t a t i o n e n e r g y use 
and e n c o u r a g i n g h e a l t h f u l p a t t e r n s 
of walking and b i c y c l e u s e . O t h e r 
living g r o u p s w o u l d h a v e the s a m e 
advantages in a d d i t i o n to b e i n g in 
close p r o x i m i t y to p l a c e s of w o r k , 
and r e c r e a t i o n . T h e p h y s i c a l 
problems a s s o c i a t e d w i t h 
accessibility c o u l d be r e m e d i e d 
with r e l a t i v e e a s e t h r o u g h 
installation of e l e v a t o r s . T h r o u g h 
proper l o c a t i o n , one e l e v a t o r c o u l d 
serve s e v e r a l a d j a c e n t b u i l d i n g s . 
T h e m e r c h a n t s in the a r e a 
w o u l d b e n e f i t by the i n c r e a s e d 
r e s i d e n t p o p u l a t i o n . T h e e n t i r e 
d o w n t o w n w o u l d be m o r e ' a l i v e ' , 
w i t h a h u m a n p r e s e n c e in the a r e a 
a r o u n d the c l o c k . 
W i t h the p r i c e of new h o u s i n g 
s k y r o c k e t i n g , the s e c o n d s t o r y 
s p a c e c o u l d p r o v i d e a f f o r d a b l e 
h o u s i n g for the y o u n g e r g e n e r a t i o n 
as w e l l as d i s p l a c e d f l o o d p l a i n 
r e s i d e n t s . 
F IGURE 5 6 . " B r o a d w a y S t r e e t S c e n e " - Year 2002 
FIGURE 5 7 . P r o p o s e d Downtown S e c o n d S t o r y R e h a b i l i t a t i o n 
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7 7 . L i v i n g S y s t e m s . D a v i s 
C o n s e r v a t i o n R e p o r t : P r a t i c a l 
Use of the S u n . L i v i n g 
S y s t e m s , W i n t e r s , C a l i f o r n i a , 
1 9 7 7 . pp.45 
7 8 . "A W i n d 
S t u d y of M a r y s v i l l e , 
K a n s a s 
7 9 . R a c h e l K a p l a n , "The G r e e n 
E x p e r i e n c e " , H u m a n s c a p e ; 
E n v i r o n m e n t s for P e o p l e , 
K a p l a n , S t e p h e n ; K a p l a n , 
R a c h e l , D u x b u r y P r e s s , N o r t h 
S c i t u a t e , M a s s a c h u s e t t s . 
p p . 1 9 3 
8 0 . I b i d . 
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F I G U R E 5 8 . P r o p o s e d 9 t h . S t r e e t P e d e s t r i a n M a l l 
l i t t l e e x p e n d i t u r e . " ( 8 0 ) It s h o u l d 
be n o t e d h e r e , that there e x i s t s a 
v a r i e t y of s p e c i e s w h i c h can grow 
so that t h e i r c a n o p y w o u l d a l l o w 
v i s u a l a c c e s s to s t o r e f r o n t s , 
w h i c h is a m a j o r c o n c e r n of 
m e r c h a n t s . 
4 . P r o p e r s e l e c t i o n of d e c i d u o u s 
(leaf b e a r i n g ) t r e e s w o u l d also 
p r o v i d e sun s h a d i n g for b u i l d i n g s 
in the s u m m e r and r e d u c e the h e a t 
load for a i r c o n d i t i o n i n g , and thus 
help r e d u c e e n e r g y e x p e n d i t u r e s . 
Streetscape 
It is felt t h a t v e h i c u l a r use 
will be g r e a t l y r e d u c e d in the 
future, and that the d o w n t o w n a r e a 
should b e g i n to o r i e n t i t s e l f 
toward i n c r e a s e d p e d e s t r i a n and 
bicycle use (as s h o u l d o t h e r a r e a s 
of the c o m m u n i t y ) . 
T h i s p r o p o s a l d e v e l o p s a 
concept w h i c h r e d u c e s the e m p h a s i s 
on the auto by n a r r o w i n g t r a f f i c 
lanes, and a r e d u c t i o n of p a r k i n g 
on Broadway s t r e e t . In t h i s 
manner, e m p h a s i s can then be p l a c e d 
on p e d e s t r i a n c i r c u l a t i o n , and 
begin to c r e a t e a ' m a l l ' e f f e c t . 
With the r e n o v a t i o n of s e c o n d 
story r e t a i l s p a c e into l i v i n g 
units, it is f o r e s e e n that t h e r e 
will be a g r e a t i n c r e a s e in 
pedestrian m o v e m e n t . 
Also i n c l u d e d in the 
streetscape p r o p o s a l is the 
introduction of v e g e t a t i o n 
throughout the d o w n t o w n a r e a . By 
proper s e l e c t i o n and p l a c e m e n t of 
trees and o t h e r v e g e t a t i o n s e v e r a l 
major a i m s r e l a t e d to the c r e a t i n g 
of a p l e a s i n g e n v i r o n m e n t can be 
accomplished. 
1. R e d u c t i o n of a m b i e n t a i r 
temperatures d u r i n g the s u m m e r 
months. P r o p e r p l a n t i n g can r e d u c e 
the air t e m p e r a t u r e in a r e a s w h i c h 
have little v e g e t a t i o n . V e g i t a t i o n 
also aids in " h u m a n c o m f o r t " by 
providing s h a d e f r o m the s u n . ( 7 7 ) 
2. R e d u c t i o n of w i n d s p e e d . 
Buildings h a v e a t e n d e n c y to f u n n e l 
winds and a c t u a l l y i n c r e a s e w i n d 
speeds e s p e c i a l l y n e a r c o r n e r s and 
intersections ( k n o w n as the V e n t u r i 
effect). P r o p e r p l a c e m e n t of t r e e s 
can begin to break up and d i s p e r s e 
the w i n d s . ( 7 8 ) 
3. ' G r e e n ' p l a c e s are p r e f e r r e d 
settings and p l a c e s t o w a r d w h i c h 
people m i g r a t e . ( 7 9 ) The e f f e c t s of 
pleasing e n v i r o n m e n t s and a 
person's p r e f e r e n c e for t h e s e a r e a s 
have been the s u b j e c t of m a n y 
studies, and the i m p l i c a t i o n s for 
creating a p l e a s i n g s h o p p i n g 
environment are g r e a t . "On the 
everyday s c a l e t h e r e are c o u n t l e s s 
opportunities for c r e a t i n g a 
greater e x p o s u r e to n a t u r a l , l i v i n g 
things. M a n y of t h e s e w o u l d h a v e a 
high ( t h o u g h i n t a n g i b l e ) p a y o f f for 
F I G U R E 5 9 . P r o p o s e d C e n t e r Street R e n o v a t i o n 
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F IGURE 6 0 . P r o p o s e d I n d u s t r i a l P a r k 
F e a s i b i l i t y R e p o r t on F l o o d 
P r o b l e m s in the V i c i n i t y of 
M a r y s v i l l e , K a n s a s ; p p . 1 5 
C o m m e r c i a l / I n d u s t r i a l 
In 1977 w h e n the 1977 C o r p s of 
Eng inee r s flood r e p o r t w a s i s s u e d , 
there w e r e 27 c o m m e r c i a l u n i t s 
l oca ted in the f l o o d p l a i n . ( 8 1 ) In 
accordance w i t h the f l o o d p l a i n 
proposal in this r e p o r t , a m a j o r i t y 
are to be r e l o c a t e d . T h o s e 
commercial u n i t s w h i c h a r e 
identified to r e m a i n in the 
floodplain are l o c a t e d a d j a c e n t to 
the rail l i n e s , w h i c h is i m p o r t a n t 
for shipping and r e c e i v i n g 
merchandise by r a i l . T h e p r o p o s a l 
suggests f u r t h e r d e v e l o p m e n t of the 
i n d u s t r i a l a r e a a d j a c e n t to the 
rail l i n e . T h i s is to t a k e p l a c e 
by relocating some of the d i s p l a c e d 
businesses h e r e , and by a d d i t i o n a l 
in-fill as new b u s i n e s s e s are 
e s t a b l i s h e d . 
It is felt that m o v i n g t o w a r d 
greater s e l f - r e l i a n c e w o u l d i n d u c e 
new b u s i n e s s e s to d e v e l o p w h i c h 
would be r e l a t e d to the a p p r o p r i a t e 
technology field a s s o c i a t e d w i t h 
self-reliance. M a n y i t e m s w h i c h 
would be i m p o r t a n t for s u c h a 
transition could e a s i l y be p r o d u c e d 
locally. The e m p h a s i s on l o c a l l y 
produced g o o d s and s e r v i c e s is a 
central theme w h i c h r u n s t h r o u g h o u t 
this p r o p o s a l . 
P r o d u c t s such as s o l a r w a t e r 
heaters, i n s u l a t i n g w i n d o w q u i l t s , 
insulating w i n d o w s h u t t e r s , hot a i r 
collectors, and p h o t o v o l t a i c 
systems are just a few e x a m p l e s of 
products w h i c h c o u l d be p r o d u c e d 
or assembled in M a r y s v i l l e f o r the 
local s e l f - r e l i a n c e m o v e m e n t , and 
also m a r k e t e d r e g i o n a l l y . 
F IGURE 62 . P r o p o s e d Cen te r S t r e e t R e n o v a t i o n 
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F IGURE 6 1 . P r o p o s e d Commerc ia l E x p a n s i o n 
Two p r o p o s a l s are d e v e l o p e d to 
accommodate r e m a i n i n g d i s p l a c e d 
businesses w h i c h need h i g h e r 
degrees of v i s u a l e x p o s u r e to the 
general p o p u l a t i o n than the 
proposed i n d u s t r i a l area w o u l d 
provide. (For e x a m p l e , some of the 
businesses are r e s t a u r a n t s w h i c h 
rely on t r a f f i c a s s o c i a t e d w i t h 
highway U.S 36 for a p o r t i o n of 
their c u s t o m e r s ) 
The f i r s t i n v o l v e s i n - f i l l of 
v a c a n t lots in the i m m e d i a t e 
downtown a r e a . T h e r e are s e v e r a l 
prime l o c a t i o n s a v a i l a b l e to a 
business n e e d i n g h i g h p u b l i c 
visibility. (See F i g u r e 5 1 . , 
pp.50) The s e c o n d c o n c e p t is that 
of c o n t i n u i n g the b u s i n e s s d i s t r i c t 
east on B r o a d w a y to 15th s t r e e t , 
and i n - f i l l along C e n t e r S t r e e t . 
As a d d i t i o n a l b u s i n e s s l o c a t i o n s 
become n e c e s s a r y , the c o m m e r c i a l 
center c o u l d c o n t i n u e east on 
Center S t r e e t . (See F i g u r e 6 1 . , 
pp.58; and F i g u r e 6 3 . , p p . 5 9 ) 
The m a j o r c o n c e p t from a 
physical d e v e l o p m e n t point of view 
is to keep c o n s u m e r o r i e n t e d 
businesses in the p h y s i c a l c e n t e r 
of the c o m m u n i t y , and i n d u s t r i a l 
and m a n u f a c t u r i n g p r o c e s s e s on the 
edge of t o w n , away from the 
majority of r e s i d e n t i a l d i s t r i c t s . 
FIGURE 6 3 . P r o p o s e d C o m m e r c i a l E x p a n s i o n 
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8 2 . K a n s a s E n e r g y O f f i c e , K a n s a s 
H y d r o - P o w e r : An A s s e s s m e n t of 
Low Head H y d r o e l e c t r i c 
O p p o r t u n i t i e s ( U . S . D O E : 
K a n s a s C i t y , M o . , 1 9 8 1 ) 
p p . 7 , 11 , 15 
8 3 . The M a r y s v i l l e E n e r g y S t u d y 
p p . 1 1 2 
8 4 . I b i d . , p p . 1 1 2 
8 5 . I b i d . , p p . 1 1 2 
8 6 . I b i d . , p p . 1 2 5 
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F I G U R E 6 4 . P r o p o s e d M a r y s v i l l e H y d r o e l e c t r i c P l a n t 
Municipal 
H y d r o e l e c t r i c P o w e r 
Some t w e n t y y e a r s a g o , the 
City of M a r y s v i l l e w a s g i v e n a 
hydroelectric p l a n t c o m p l e t e w i t h 
dam and g e n e r a t o r s ; s i n c e t h a t t i m e 
it has r e m a i n e d d o r m a n t . In a 1 9 8 1 
feasibility r e p o r t on p o t e n t i a l 
hydroelectric p o w e r in K a n s a s , the 
Marysville s i t e r a n k e d 2 5 t h in 
potential p o w e r o u t p u t , and 1 0 t h in 
relative e c o n o m i c f ea s i b i 1 i t y . ( 82 ) 
It is time to r e s u r r e c t t h i s s y s t e m 
and r e t r o f i t it w i t h a s t a t e - o f -
the-art, l o w - h e a d g e n e r a t i n g 
system. 
"The e s t i m a t e d a n n u a l e n e r g y 
output for the M a r y s v i l l e s i t e is 
1.6 m i l l i o n KWH ( k i l o w a t t h o u r s ) or 
5459 M B T U ( m i l l i o n B T U ' s ) w h i c h is 
about 8 p e r c e n t of the 1982 b a s e 
year T o t a l C o m m u n i t y E l e c t r i c a l 
Demand, or 110 p e r c e n t of the 
current T o t a l M u n i c i p a l E l e c t r i c a l 
Demand."(83) T h e h y d r o e l e c t r i c 
plant c o u l d save the c o m m u n i t y as 
much as $ 1 0 0 , 0 0 0 per y e a r , a n d in 
addition the s u r p l u s c o u l d g e n e r a t e 
as much as $ 1 5 , 0 0 0 a n n u a l l y . ( 8 4 ) 
U s i n g 1982 p r i c e s and k n o w n 
condition of the site at t h a t t i m e , 
cost of i n s t a l l a t i o n w a s d e t e r m i n e d 
to be a p p r o x i m a t e l y $ 2 7 2 , 9 5 0 . T h i s 
is c a l c u l a t e d into a s i m p l e p a y b a c k 
period of 2 . 3 1 y e a r s w i t h a r e t u r n 
on i n v e s t m e n t of 3 9 . 2 p e r c e n t . ( 8 5 ) 
Since the 1982 r e p o r t w a s 
completed, is has b e e n r u m o r e d that 
the c o n d i t i o n of the dam p o r t i o n of 
the s t r u c t u r e has d e t e r i o r a t e d 
somewhat by c u r r e n t s u n d e r m i n i n g 
the d a m . W i t h o u t e n g i n e e r s 
studies, t h i s is i m p o s s i b l e to 
verify. A s s u m i n g the w o r s t c a s e 
scenario, and for sake of a r g u m e n t , 
say the c o s t of r e t r o f i t t i n g 
escalated to $ 1 , 0 0 0 , 0 0 0 ; the s y s t e m 
would then have a s i m p l e pay b a c k 
period of l e s s t h a n ten y e a r s . T h e 
municipal e n e r g y c o s t s a l o n e a r e 
projected to i n c r e a s e to $ 1 9 7 , 1 0 8 
annually by the y e a r 2 0 0 2 . ( 8 6 ) 
W h e t h e r M a r y s v i l l e e l e c t s to 
take any o t h e r s t e p s t o w a r d s e l f -
reliance or n o t , t h i s is one s y s t e m 
which s h o u l d be r e v i e w e d for 
feasibility b a s e d on e c o n o m i c s 
alone. 
M u n i c i p a l I n f r a s t r u c t u r e 
A l r e a d y m e n t i o n e d in t h i s 
sector w e r e s u g g e s t i o n s f o r w a s t e 
treatment. T h e o t h e r m a j o r 
operation of the m u n i c i p a l 
government is the m a i n t a i n i n g the 
street s y s t e m . It is r e c o m m e n d e d 
that m a j o r e m p h a s i s be d i r e c t e d 
toward p e d e s t r i a n and b i c y c l e 
circulation s y s t e m s . W i t h p r o p e r 
planning of s u b d i v i s i o n s a n d any 
new s t r e e t s , the l e n g t h of s u c h 
systems can be r e d u c e d , a n d t h u s 
reducing m a i n t e n a n c e c o s t s . 
During the d e v e l o p m e n t of 
Marysville, n u m e r o u s b r i c k s t r e e t s 
were c o n s t r u c t e d t h r o u g h o u t the 
community. It is r e c o m m e n d e d t h a t 
such p r a c t i c e s be r e s u m e d . B r i c k 
streets last m u c h l o n g e r t h a n 
asphalt s t r e e t s , t h e y c o s t l e s s 
energy to m a i n t a i n ( a s p h a l t s y s t e m s 
are o i l - b a s e d and c o s t of r e p a i r s 
fluctuates w i t h p e t r o l e u m p r i c e s ) , 
and their m a i n t e n a n c e is l a b o r 
intensive (the m a j o r i t y of m o n e y 
spent on r e p a i r s s t a y s in the 
community in the f o r m of w a g e s 
rather than l e a v i n g the c o m m u n i t y 
for oil i m p o r t s ) . B r i c k s t r e e t s 
can also h e l p r e d u c e the a m b i e n t 
air t e m p e r a t u r e w i t h i n the 
community, and are g e n e r a l l y m o r e 
aesthetically p l e a s i n g , m a k i n g the 
community m o r e v i s u a l l y a p p e a l i n g 
not only to the r e s i d e n t s , but to 
visitors as w e l l . 
Public S p a c e s 
A s e r i e s of s m a l l p u b l i c 
plazas are p r o p o s e d t h r o u g h o u t the 
community, e s p e c i a l l y in the 
downtown a r e a w h e r e m a j o r 
pedestrian c i r c u l a t i o n p a t h s c r o s s . 
In d e v e l o p i n g the b o o k A. 
Pattern L a n g u a g e , s t u d i e s c o n d u c t e d 
by C h r i s t o p h e r A l l e x a n d e r 
determined t h a t : " O n e of the 
greatest p r o b l e m s e x i s t i n g in 
communities is the f a c t t h a t the 
available p u b l i c l i f e in t h e m is 
spread so thin in t h e m t h a t it h a s 
no impact on the c o m m u n i t y . It is 
not in any r e a l s e n s e a v a i l a b l e to 
the members of the c o m m u n i t y . 
Studies of p e d e s t r i a n b e h a v i o r m a k e 
it clear that p e o p l e s e e k o u t 
concentrations of o t h e r p e o p l e , 
w h e n e v e r they are a v a i l a b l e . " ( 8 7 ) 
An e x a m p l e of a p l a c e w h e r e 
s u c h a c e n t e r c o u l d be e s t a b l i s h e d 
is at 9 t h and C a r o l i n a , w h e r e a 
m a j o r p e d e s t r i a n path l i n k s the 
n o r t h e a s t r e s i d e n t i a l s e c t o r w i t h 
the d o w n t o w n . T h i s a r e a c o u l d v e r y 
e a s i l y be t r a n s f o r m e d into a s m a l l 
p u b l i c park w h i c h c o u l d s e r v e a 
v a r i e t y of f u n c t i o n s s u c h as 
p r o v i d i n g a s e t t i n g for s t r e e t 
d a n c e s and c i v i c e v e n t s . It c o u l d 
a l s o be used for o u t d o o r w e d d i n g s 
by s u r r o u n d i n g c h u r c h e s . (See 
F i g u r e 6 5 . ) 
A l s o p r o p o s e d for t h i s s i t e is 
a t o w e r , to be p l a c e d on the h i g h 
p o i n t w h i c h o v e r l o o k s the 
c o m m u n i t y . T h e s u b j e c t of h i g h 
p l a c e s w a s a l s o e x p l o r e d by 
C h r i s t o p h e r A l l e x a n d e r . " T h e s e 
h i g h p l a c e s h a v e two s e p a r a t e , and 
c o m p l e m e n t a r y f u n c t i o n s . T h e y g i v e 
p e o p l e a p l a c e to c l i m b up t o , f r o m 
w h i c h the can look d o w n u p o n t h e i r 
w o r l d . And they g i v e p e o p l e a 
p l a c e w h i c h they can see f r o m f a r 
a w a y , and o r i e n t t h e m s e l v e s 
t o w a r d s , w h e n they are on the 
g r o u n d . . . H i g h p l a c e s a r e e q u a l l y 
i m p o r t a n t , t o o , as p l a c e s f r o m 
w h i c h to l o o k d o w n : p l a c e s t h a t 
g i v e a s p e c t a c u l a r , c o m p r e h e n s i v e 
v i e w of the t o w n . V i s i t o r s go to 
them to get a s e n s e of the e n t i r e 
t o w n they h a v e c o m e to; and the 
r e s i d e n t s t h e m s e l v e s do too — to 
r e - a s s e s s the s h a p e a n d s c o p e of 
t h e i r s u r r o u n d i n g s . " ( 8 8 ) 
It is p r o p o s e d that t h i s t o w e r 
s e r v e a n o t h e r f u n c t i o n as w e l l . It 
c o u l d act as a s y m b o l of 
M a r y s v i l l e s ' c o m m i t m e n t to c r e a t i n g 
a s e l f - r e l i a n t f u t u r e . T h e t o w e r 
c o u l d be d e s i g n e d in s u c h a w a y , 
p o s s i b l y t h r o u g h a c o m p e t i t i o n , to 
s y m b o l i z e a l l of the s o u r c e s of 
r e n e w a b l e e n e r g y w h i c h f l o w i n t o 
M a r y s v i l l e , and a r e c a p t u r e d t h e r e . 
F o r e x a m p l e , a s m a l l w a t e r f a l l 
F I G U R E 6 5 . P r o p o s e d 9 t h . & C a r o l i n a P u b l i c P l a z a 
c o u l d s y m b o l i z e the use of 
h y d r o e l e c t r i c p o w e r ; m o v i n g p a r t s , 
and c h i m e s for w i n d ; s o l a r c e l l s to 
o p e r a t e lift s y s t e m s for the 
h a n d i c a p p e d . W i t h s u c h a t o w e r of 
c i v i c p r i d e it c o u l d be s a i d , as a 
r e c e n t C h a m b e r of C o m m e r c e b r o c h u r e 
s t a t e d , that " M a r y s v i l l e w i l l o p e n 
up to you a l l the r i c h 
p o s s i b i l i t i e s of life in a s m a l l 
t o w n w i t h a l a r g e s e n s e of w h e r e it 
has b e e n and an e v e n b i g g e r n o t i o n 
of w h e r e i t ' s g o i n g " ( 8 9 ) 
8 7 . C h r i s t o p h e r A l l e x a n d e r , e t . 
a l . , _A P a t t e r n L a n g u a g e 0xford 
U n i v e r s i t y P r e s s ; New Y o r k , 
1 9 7 7 , p p . 1 6 4 
8 8 . I b i d . , p p . 3 1 7 
8 9 . " M a r y s v i l l e - W h e r e H i s t o r y 
And P r o g r e s s Are B o t h 
A p p r e c i a t e d " , M a r y s v i l l e 
C h a m b e r of C o m m e r c e ; 
M a r y s v i l l e , K a n s a s , 
( p r o m o t i o n a l b r o c h u r e ) 
61 
T r e e s can s e r v e a l l of t h e s e e n v i r o n m e n t and c a r e s a b o u t its 
f u n c t i o n s , and yet s t i l l p r o v i d e c i t i z e n s , 
m o r e . T h e y can h e l p s t r e n g t h e n 
M a r y s v i l l e ' s i m a g e by f o r m i n g "We v a l u e o u r t r e e s in 
' g a t e w a y s ' to the c i t y . The M a r y s v i l l e , and they r e m a i n a 
e n t r a n c e to any p h y s i c a l s e t t i n g v i g o r o u s t e s t i m o n y to the a b i d i n g 
m a y be the s i n g l e m o s t i m p o r t a n t v a l u e s of f a m i l y l i f e and f a i t h in 
e l e m e n t in f o r m i n g a p e r s o n s the f u t u r e " ( 9 1 ) 
p e r c e p t i o n of that s p a c e , w h e t h e r 
it be a p e r s o n s h o m e , a p u b l i c 
b u i l d i n g , a p a r k , or the p a t h s 
w h i c h lead into a c o m m u n i t y . F i r s t 9 0 . " M a r y s v i l l e - W h e r e H i s t o r y 
i m p r e s s i o n s are l a s t i n g , and by And P r o g r e s s A r e B o t h 
f o r m i n g t h e s e g r e e n ' g a t e w a y s ' into A p p r e c i a t e d " , M a r y s v i l l e 
the c o m m u n i t y , v i s i t o r s w o u l d C h a m b e r of C o m m e r c e ; 
i m m e d i a t e l y b e g i n to s e n s e t h a t M a r y s v i l l e , K a n s a s , 
t h e y a r e a b o u t to e n t e r a c o m m u n i t y ( p r o m o t i o n a l b r o c h u r e ) 
w h i c h t a k e s p r i d e in its 9 1 . I b i d . 62 
F IGURE 6 7 . E a s t " G a t e w a y " t o M a r y s v i l l e 
FIGURE 66 . S o u t h " G a t e w a y " t o M a r y s v i l l e 
C o m m u n i t y I m a g e 
The o v e r a l l i m a g e a c o m m u n i t y 
projects is i m p o r t a n t in m a n y w a y s . 
The proper i m a g e is n e e d e d to 
attract b u s i n e s s e s , i n d u s t r y , 
tourism, and p e o p l e . 
" M a r y s v i l l e is a r i c h b l e n d of 
opportunities: f o r p r o d u c t i v e a n d 
rewarding w o r k , f o r p e r s o n a l 
growth, and for the e n j o y m e n t of 
all that is b e s t a b o u t l i f e in 
America. " ( 9 0 ) 
This p h r a s e is b u t o n e of m a n y 
which d e s c r i b e the q u a l i t y of l i f e 
in M a r y s v i l l e . It is p a r t of a 
promotional d o c u m e n t p u b l i s h e d by 
the C h a m b e r of C o m m e r c e , w h i c h a l s o 
contains a v a r i e t y of v i s u a l i m a g e s 
of the c o m m u n i t y . 
Along w i t h the n u m e r o u s 
p r o p o s a l s d e v e l o p e d in t h i s r e p o r t , 
l i e s a d e e p - r o o t e d c o n c e r n to n o t 
o n l y p r e s e r v e the g o o d i m a g e 
M a r y s v i l l e h a s , but a l s o to e n h a n c e 
i t . 
T h r o u g h o u t t h i s p r o p o s a l are 
r e c o m m e n d a t i o n s for i n c r e a s e d 
v e g e t a t i o n , e s p e c i a l l y t r e e s . It 
has been s h o w n that t r e e s can aid 
in c l i m a t i c c o n t r o l by r e d u c i n g 
s u m m e r t e m p e r a t u r e s t h r o u g h s h a d i n g 
of p a v e d s u r f a c e s , a n d l o w e r e n e r g y 
b i l l s in b u i l d i n g s by r e d u c i n g h e a t 
g a i n . A l s o , p r o p e r p l a n t i n g of 
t r e e s w i l l h e l p b r e a k up w i n t e r 
w i n d s , and h e l p c r e a t e a m o r e 
c o m f o r t a b l e e n v i r o n m e n t . T h e 
a d v a n t a g e s of m a i n t a i n i n g p l e a s i n g 
e n v i r o n m e n t s by c r e a t i n g ' g r e e n 
s p a c e s ' f o r p e o p l e h a s a l s o b e e n 




It is e v i d e n t , b a s e d on the 
facts p r e s e n t e d in the M a r y s v i l l e 
Energy S t u d y , t h a t e n e r g y p l a y s a 
key role in the e c o n o m i c s t a b i l i t y 
of the c o m m u n i t y . It is a l s o k n o w n 
that c e n t r a l i z e d n o n r e n e w a b l e 
energy s y s t e m s , w h i c h p r o v i d e 
Marysville w i t h i t ' s p r e s e n t s u p p l y 
of power, c o n t r i b u t e s to the 
degradation of the e n v i r o n m e n t . 
The c o n c l u s i o n s d r a w n f r o m the 
Business-As-Usual a p p r o a c h to the 
energy s i t u a t i o n , o n l y p r o m i s e 
continued d e c l i n e in the e c o n o m i c 
stability and q u a l i t y of li f e in 
Marysville. 
H o w e v e r i m p o r t a n t a f a c t o r 
energy i s in c o n t r i b u t i n g to the 
undermining of M a r y s v i l l e ' s 
economic s t r u c t u r e , it is not the 
cause of the p r o b l e m . W h a t h a s 
evolved o v e r a long p e r i o d of t i m e 
is the r e l i a n c e on l a r g e r , m o r e 
c e n t r a l i z e d , r e g i o n a l and n a t i o n a l 
production and s e r v i c e s y s t e m s at 
the local l e v e l , m o s t of w h i c h c a n 
br provided c h e a p e r , m o r e 
e f f i c i e n t l y , and w i t h b e t t e r 
quality from w i t h i n the c o m m u n i t i e s 
themselves. 
This r e p o r t p r o p o s e s t h a t a 
Community E n e r g y P l a n n i n g P r o c e s s 
be initiated w i t h i n the c o m m u n i t y 
to begin to r e s o l v e the e n e r g y / 
economic s i t u a t i o n . S t u d y i n g 
energy i n the c o m p r e h e n s i v e m a n n e r 
suggested i n t h i s t h e s i s w i l l 
ultimately lead to e x p l o r a t i o n of 
other systems w i t h i n the l o c a l 
economy, such as f o o d , w a t e r , 
health, f i n a n c e and so o n . It is 
then t h a t c o m m u n i t i e s w i l l b e g i n to 
break away from l a r g e c e n t r a l i z e d 
systems w h i c h c o n t r o l t h e i r l o c a l 
economy. 
It is the p o s i t i o n of t h i s 
thesis that M a r y s v i l l e s h o u l d b e g i n 
to restructure its e n e r g y s u p p l y 
and demand s y s t e m s , t h u s e n s u r i n g a 
move toward a m o r e s t a b l e , 
ecologically s o u n d , e n v i r o n m e n t a l l y 
safe f u t u r e . 
To b e g i n t h i s p r o c e s s , t h e r e 
are five m a j o r a r e a s w h i c h w i l l 
h a v e to be a d d r e s s e d : l e a d e r s h i p , 
v i s i o n of the f u t u r e , e d u c a t i o n , 
t o o l s to i m p l e m e n t p r o g r a m s , and a 
plan of a c t i o n . 
Leadership 
It is the r e s p o n s i b i l i t y of 
our e l e c t e d o f f i c i a l s to c a r r y out 
the d a y - t o - d a y a c t i v i t i e s of l o c a l 
g o v e r n m e n t w i t h i n the c o m m u n i t y . 
It is also t h e i r r e s p o n s i b i l i t y to 
d e v e l o p long r a n g e p l a n s for t h e i r 
c o m m u n i t y ' s f u t u r e p h y s i c a l a n d 
e c o n o m i c g r o w t h . As e v i d e n c e d by 
the t u r m o i l c r e a t e d by the o i l 
e m b a r g o in 1 9 7 3 , and s u b s e q u e n t 
d e c l i n e of the n a t i o n s e c o n o m i c 
s t a b i l i t y , c o m m u n i t y l e a d e r s w e r e 
not p e r f o r m i n g as the p e r h a p s 
s h o u l d h a v e : 
"The s e v e r e e c o n o m i c s h o c k s to 
wh i c h so many c o m m u n i t i e s w e r e 
e x p o s e d to d u r i n g the 1 9 7 6 - 7 7 
w i n t e r w e r e not the c o n s e q u e n c e of 
i n a d e q u a t e f e d e r a l p r o g r a m s . 
R a t h e r they w e r e c a u s e d by the 
f a i l u r e of l o c a l c o m m u n i t y 
a d m i n i s t r a t o r s and p l a n n e r s . . . 
B e c a u s e a d m i n i s t r a t o r s and p l a n n e r s 
are r e s p o n s i b l e for the s o c i a l a n d 
e c o n o m i c s t a b i l i t y of t h e i r 
c o m m u n i t i e s , p e o p l e m u s t see to it 
that t h e i r e l e c t e d and a p p o i n t e d 
o f f i c i a l s d e v e l o p p l a n s and 
i m p l e m e n t them so that e c o n o m i c a l l y 
s t a b l e and u n i n t e r r u p t a b l e s u p p l i e s 
of e n e r g y a re p r o v i d e d . ..it is at 
the l o c a l l e v e l w h e r e p r i o r i t i e s 
m u s t be e s t a b l i s h e d for m a i n t a i n i n g 
an a d e q u a t e s u p p l y to m e e t the 
ne e d s of the c o m m u n i t y life-
s t y l e s . " ( 9 2 ) 
If t h e r e is a n y t h i n g that we 
sh o u l d l e a r n from the oil e m b a r g o 
e x p e r i e n c e , it is that we can no 
l o n g e r rely on t r a d i t i o n a l m o d e s of 
t h i n k i n g and p l a n n i n g p r o c e s s e s to 
e n s u r e a s t a b l e e n e r g y / e c o n o m i c 
f u t u r e . It s h o u l d be n o t e d that in 
1 9 7 6 , h o u s e h o l d e l e c t r i c a l e n e r g y 
c o n s u m p t i o n took a d r a m a t i c c h a n g e 
and r e v e r s e d the tre n d of i n c r e a s e d 
h o u s e h o l d c o n s u m p t i o n w h i c h had 
been c o n t i n u i n g s i n c e 1 9 2 5 . A l s o , 
f r o m 1973 to 1984 the c o s t per 
k i l o w a t t h o u r of e l e c t r i c i t y j u m p e d 
338 p e r c e n t to a pri c e not s e e n 
s i n c e 1 9 2 8 . (See F i g u r e 1 4 . , 
p p . 1 5 : K P & L Rate H i s t o r y ) 
T h i s r e p o r t o f f e r s an 
a l t e r n a t i v e p l a n n i n g p r o c e s s to 
a d d r e s s the e n e r g y / e c o n o m i c 
p r o b l e m ; it w i l l be up to the 
c o m m u n i t y l e a d e r s to m o v e b e y o n d 
the r h e t o r i c of 'good w i l l ' for the 
p u b l i c , and take s t e p s w h i c h r e s u l t 
in a c t i o n . 
Vision of the Future 
T h e i n t e n t i o n of thi s r e p o r t 
is to show w h a t M a r y s v i l l e c o u l d 
b e , not n e c e s s a r i l y w h a t it w i l l 
b e . If M a r y s v i l l e w i s h e s to m o v e 
t o w a r d s e l f - r e l i a n c e , it is 
i m p e r a t i v e that the c i t i z e n s m o l d 
and s h a p e t h e i r own c o l l e c t i v e 
v i s i o n of the f u t u r e , and i m p l e m e n t 
t h a t v i s i o n in t h e i r o w n u n i q u e 
w a y s . 
B a s e d on w h a t t h e i r c o n c e p t of 
wha t the f u t u r e s h o u l d b e , the 
c o m m u n i t y s h o u l d b e g i n to d e v e l o p 
t h e i r o w n g o a l s and a d o p t a 
c o m p r e h e n s i v e p l a n w h i c h r e f l e c t s 
t h e i r own w i s h e s and d e s i r e s . T h e 
aim of thi s t h e s i s is to i n f o r m and 
in s p i r e that s e a r c h w i t h i n the 
M a r y s v i l l e c o m m u n i t y . 
C o m p r e h e n s i v e P l a n 
T h e i m p o r t a n c e of c o n s i d e r i n g 
e n e r g y in the p r o c e s s of d e v e l o p i n g 
a C o m p r e h e n s i v e P l a n c a n n o t be 
o v e r s t a t e d and the i m p l i c a t i o n s of 
en e r g y and p l a n n i n g are b e s t 
s u m m a r i z e d in a soo n to be 
p u b l i s h e d a r t i c l e by G a r y J C o a t e s , 
e t . a l . : 
"The C o m p r e h e n s i v e P l a n 
d e f i n e s w h a t the c o m m u n i t y w a n t s to 
a c c o m p l i s h , w h a t it w a n t s to a v o i d 
and w h a t it w a n t s to a c c o m m o d a t e in 
the f u t u r e . W i t h o u t s u c h a 
p r a c t i c a l f r a m e w o r k to d e f i n e the 
sh a r e d v i s i o n of a d e s i r a b l e 
f u t u r e , d e c i s i o n s a b o u t d e v e l o p m e n t 
of s u c h i s s u e s as the d e s i g n , and 
la y o u t of h o u s i n g a r e a s , the 
p l a c e m e n t of p u b l i c f a c i l i t i e s , the 
l o c a t i o n of w a t e r and w a s t e l i n e s 
and so o n , w o u l d be m a d e ad hoc on 
a p r o j e c t by p r o j e c t b a s i s . U n l e s s 
the e n e r g y use i m p l i c a t i o n s of s u c h 
d e c i s i o n s are c o n s i d e r e d 
w h o l i s t i c a l l y , the d e v e l o p m e n t 
p a t t e r n s c r e a t e d t o d a y w i l l l o c k 
M a r y s v i l l e , or any c o m m u n i t y , i n t o 
an i r r e v e r s i b l e c o m m i t m e n t to 
c o n s u m e a m o u n t s and f o r m s of e n e r g y 
w h i c h are c e r t a i n to be m o r e 
e x p e n s i v e and l e s s r e a d i l y 
a v a i l a b l e in the f u t u r e . In o r d e r 
to c r e a t e a w h o l e t h a t is m o r e t h a t 
the sum of its p a r t s it is 
n e c e s s a r y to d e t e r m i n e w h e t h e r or 
not p a r t i c u l a r d e v e l o p m e n t p r o j e c t s 
take into a c c o u n t o v e r a l l long t e r m 
c o m m u n i t y n e e d s and r e s o u r c e s as 
w e l l as i m m e d i a t e c i r c u m s t a n c e s . 
By i n t e g r a t i n g e n e r g y 
c o n s i d e r a t i o n s i n t o the 
c o m p r e h e n s i v e p l a n , b o t h e l e c t e d 
o f f i c i a l s and p r i v a t e c i t i z e n s a r e 
pr o v i d e d w i t h a c o m m o n f r a m e w o r k 
for d e t e r m i n i n g the s h o r t - t e r m a n d 
l o n g - t e r m i m p a c t s of d e v e l o p m e n t 
d e c i s i o n s on h o u s e h o l d a n d 
c o m m u n i t y e n e r g y u s e . " ( 9 2 ) 
9 2 . C . M . A l l e n , and I.0. S e w e l l . 
" E n e r g y P l a n n i n g : T h e 
C o m m u n i t y M u s t T a k e C h a r g e " , 
I n t e g r a t e d C o m m u n i t y E n e r g y 
S y s t e m s P l a n n i n g -A_ S t a t e - o f -
t h e - A r t R e p o r t . B a t t e l l e , 
C o l u m b u s L a b o r a t o r i e s ; 
C o l u m b u s , O h i o . p p . B - l 
9 3 . G a r y J . C o a t e s , S t e v e E r n s t , 
and J a m e s H. D u b o i s . 
" C o m m u n i t y E n e r g y P l a n n i n g : A 
Cas e S t u d y of M a r y s v i l l e , 
K a n s a s " . (To be p u b l i s h e d in 
M a r r i a g e F a m i l y R e v i e w , F a l l 
1 9 8 5 . ) 
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Education 
The c o n c e p t s and i d e a s we 
i n s t i l l in o u r y o u n g c h i l d r e n 
today, are s e e d s t h a t w i l l g r o w to 
influence the w o r l d of t o m o r r o w . 
In our s o c i e t y , o u r p u b l i c l e a r n i n g 
institutions play a m a j o r r o l e 
in the e d u c a t i o n a l t r a i n i n g of 
young c h i l d r e n . T h e i n f l u e n c e 
that these s c h o o l s h a v e on the 
values and l e a r n i n g h a b i t s o u r 
children d e v e l o p is t r e m e n d o u s . 
The r e s u l t s of a s i m p l e p u p p e t s h o w 
put on to t e a c h c h i l d r e n a b o u t 
solar e n e r g y s o l a r e n e r g y 
demonstrates the p o t e n t i a l p o w e r of 
our e d u c a t i o n a l s y s t e m s : 
"When p u p p e t S o l a r S a l t o l d 
kindergarteners in T o m s R i v e r , New 
Jersey to s a v e e n e r g y , o n e 
youngster b e c a m e so e n t h u s i a s t i c 
that he i n s i s t e d his f a m i l y e a t by 
candlelight for t h r e e 
evenings."(94) 
The e n t i r e e d u c a t i o n a l s y s t e m 
must become r e s p o n s i v e to the 
problems w h i c h w i l l c h a l l e n g e 
leaders of the f u t u r e . F o l l o w i n g 
generations are a l r e a d y g o i n g to 
inherit an a s t r o n o m i c a l N a t i o n a l 
Deficit; m u s t the a l s o i n h e r i t o u r 
energy p r o b l e m s as w e l l ? It is 
recommended that M a r y s v i l l e : 
1) R e v i e w e d u c a t i o n a l 
curricula. I n t e g r a t e e n e r g y 
education w i t h i n e x i s t i n g 
coursework, and p o s s i b l y e s t a b l i s h 
specific p r o g r a m s . An e x a m p l e of 
coursework i n t e g r a t i o n w o u l d be: a ) 
the i n c l u s i o n of e n e r g y e c o n o m i c s 
and energy p l a n n i n g w i t h s o c i a l 
studies, and g o v e r n m e n t c l a s s e s . 
b) relating the y o u t h m a r k e t g a r d e n 
concepts w i t h t e a c h i n g a g r i c u l t u r e , 
hydrology, s o i l s , s e l f - r e l i a n c e , 
economics, and m a r k e t i n g . 
2) S p o n s o r y o u t h s e r v i c e 
organizations w h i c h c o u l d be 
trained as E n e r g y S w a t T e a m s " to 
conduct e n e r g y a u d i t s and i n s t a l l 
no-cost, l o w - c o s t w e a t h e r i z a t i o n 
measures in low i n c o m e h o m e s . A 
sliding fee s c h e d u l e c o u l d be u s e d , 
with s e r v i c e s p r o v i d e d free f o r 
those in m o s t n e e d . 
C o m m u n i t y S e m i n a r s -
D e m o n s t r a t i o n s 
T h e A p p r o p r i a t e T e c h n o l o g y 
C e n t e r p r o p o s e d in this r e p o r t h a s 
the i n t e n t i o n of s e r v i n g two 
p u r p o s e s , e d u c a t i o n and 
d e m o n s t r a t i o n . It is i m p e r a t i v e 
that the c o m m u n i t y as a w h o l e 
b e c o m e a w a r e of and i n v o l v e d in 
e n e r g y c o n s e r v a t i o n as w e l l as the 
c o m m u n i t y e n e r g y p l a n n i n g p r o c e s s . 
If an A . T . C e n t e r w e r e to be b u i l t , 
it w o u l d a s s i s t in the e d u c a t i o n of 
the g e n e r a l p u b l i c , as w e l l as 
p r o v i d e ' h a n d s - o n ' e x p e r i e n c e by 
c o n d u c t i n g w o r k s h o p s and 
d e m o n s t r a t i o n s . 
P r o p o s e d in c o n j u n c t i o n w i t h 
the A . T . C e n t e r , is the d e v e l o p m e n t 
of c o m m u n i t y g r e e n h o u s e s , y o u t h and 
c o m m u n i t y g a r d e n s , and a w o o d l o t 
s h e l t e r b e l t s y s t e m . W i t h the 
c o n n e c t i o n of the f o o d , f u e l , and 
f i b e r c o n c e p t to the A . T . C e n t e r , 
the c o m m u n i t y w o u l d not only l e a r n 
how to b e c o m e m o r e e n e r g y s e l f -
r e l i a n t , but also how to d e v e l o p a 
co m m u n i t y s u p p o r t s y s t e m s w h i c h are 
r e s p o n s i v e to t h e i r e v e r y - d a y 
n e e d s . 
Tr a i n i n g s e m i n a r s in a l l 
a s p e c t s of s e l f - r e l i a n c e s h o u l d be 
d e v e l o p e d and m a d e a v a i l a b l e to the 
g e n e r a l p u b l i c . 
T h e N e w s M e d i a 
P e r h a p s the s i n g l e m o s t 
i m p o r t a n t t o o l w h i c h c o u l d be 
i n s t r u m e n t a l in b r i n g i n g a b o u t 
p u b l i c a w a r e n e s s is the n e w s m e d i a , 
a n d , in p a r t i c u l a r , the n e w s p a p e r . 
T h i s s o u r c e of c o m m u n i c a t i o n h a s 
t r e m e n d o u s p o t e n t i a l for the 
d i s s e m i n a t i o n of i n f o r m a t i o n w h i c h 
can h e l p to k e e p the i d e a l s , g o a l s , 
and a s p i r a t i o n s of an e n e r g y 
c o n s c i o u s m o v e m e n t in the f r o n t of 
c i t i z e n s ' m i n d s . 
T h e r e are many w a y s the 
n e w s p a p e r c o u l d play a r o l e . 
B e s i d e s u p d a t i n g p r o g r e s s on long 
term p r o g r a m s and p r o j e c t s , a 
we e k l y c o l u m n c o u l d be i n t r o d u c e d , 
f e a t u r i n g the " C o n s e r v a t i o n H o u s e 
of the W e e k " (or M o n t h ) , " S o l a r 
C i t i z e n of the W e e k " . A w a r d s of 
r e c o g n i t i o n c o u l d be g i v e n to t h o s e 
c i t i z e n s who e x e r t an e f f o r t to 
a c h i e v e h o u s e h o l d a n d c o m m u n i t y 
s e l f - r e l i a n c e . T h e s e " a w a r d " 
w i n n e r s c o u l d then be o r g a n i z e d 
into e d u c a t i o n a l t e a m s to lead 
s e m i n a r s , give t a l k s to c l u b s a n d 
s c h o o l s , c o n d u c t h a n d s - o n 
w o r k s h o p s , and so o n . 
Tools - Financial 
T r a n s l a t i n g the S o f t E n e r g y 
P a t h v i s i o n o u t l i n e d in this t h e s i s 
i n t o r e a l i t y can be a m a j o r 
o p p o r t u n i t y for c o m m u n i t y e c o n o m i c 
d e v e l o p m e n t . B e y o n d c o n s i d e r i n g 
j u s t the e c o n o m i c t o o l s n e e d e d for 
i m p l e m e n t i n g the e n e r g y a s p e c t s of 
t h i s p r o p o s a l , l i e s the g r e a t e r 
g o a l of a c h i e v i n g c o m m u n i t y s e l f -
r e l i a n c e . 
It is e s s e n t i a l that t h r o u g h 
i m p l e m e n t a t i o n of the M a r y s v i l l e 
E n e r g y P l a n , m e t h o d s be found to 
i n s u r e that the a c t u a l p r o c e s s of 
p l u g g i n g the e n e r g y d o l l a r d r a i n 
be t r a n s l a t e d into r e - i n v e s t m e n t in 
the c o m m u n i t y . W i t h o u t a plan for 
r e - i n v e s t m e n t , t h e r e is n o t h i n g 
t h a t w i l l p r e v e n t the m o n e y s a v e d 
f r o m c o n s e r v a t i o n and s o l a r e n e r g y 
use f o r m b e i n g s p e n t in o t h e r 
c o m m u n i t i e s , or r e g i o n a l and 
n a t i o n a l m a r k e t s . In o r d e r to 
e n s u r e c o m m u n i t y e c o n o m i c g r o w t h 
w h i c h is d i r e c t l y of i n d i r e c t l y 
r e l a t e d to i m p l e m e n t i n g the S o f t 
E n e r g y P a t h , the c i t y s h o u l d 
c o n s i d e r c r e a t i n g a c o m m u n i t y 
d e v e l o p m e n t c o r p o r a t i o n to p l a n , 
f i n a n c e and c o o r d i n a t e 
i m p l e m e n t a t i o n . 
A l o n g w i t h r e i n v e s t m e n t 
s t r a t e g i e s to be d e v e l o p e d , t h e r e 
a r e m a j o r f i n a n c i a l c o n s i d e r a t i o n s 
in a s s o c i a t i o n w i t h r e l o c a t i o n of 
h o u s e h o l d s f r o m the f l o o d p l a i n . 
S o m e p o s s i b l e a v e n u e s for f i n a n c i n g 
s u c h a r e l o c a t i o n p r o j e c t , and 
o t h e r e n e r g y p r o g r a m s such as 
h y d r o e l e c t r i c p o w e r , w i n d f a r m s and 
p h o t o v o l t a i c p o w e r p r o d u c t i o n 
s y s t e m s a r e d e s c r i b e d h e r e . 
U r b a n D e v e l o p m e n t A c t i o n G r a n t s 
The p u r p o s e of t h e s e f u n d s are 
to p r o v i d e a s s i s t a n c e to c i t i e s and 
u r b a n c o u n t i e s w h i c h are 
e x p e r i e n c i n g s e v e r e e c o n o m i c 
d i s t r e s s and to h e l p s t i m u l a t e 
e c o n o m i c d e v e l o p m e n t a c t i v i t y to 
a i d in e c o n o m i c r e c o v e r y . ( 9 5 ) 
The E n e r g y S t u d y in i t s e l f 
s t r o n g l y a r g u e s the p o i n t of 
e c o n o m i c s t r e s s c r e a t e d by the 
c o m m u n i t y e n e r g y d o l l a r d r a i n . T h e 
fl o o d p l a i n m a k e s its o w n a r g u m e n t 
c o n c e r n i n g p h y s i c a l s t r e s s , a n d 
this p r o p o s a l p r e s e n t s a s t r o n g 
c a s e for the a l l e v i a t i o n of b o t h 
p r o b l e m s . 
9 4 . " T e a c h i n g K i d s A b o u t E n e r g y " . 
P e o p l e P o w e r - W h a t 
C o m m u n i t i e s Are D o i n g To 
C o u n t e r I n f l a t i o n . U . S . 
O f f i c e of C o n s u m e r A f f a i r s ; 
W a s h i n g t o n , D . C . p p . 224 
9 5 . " S u b p a r t G - U r b a n D e v e l o p m e n t 
A c t i o n G r a n t s " . F e d e r a l 
R e g i s t e r , V o l . 4 7 , N o . 3 6 . 
F e b r u a r y 2 3 , 1 9 8 2 . p p . 7 9 8 3 
G S 
M u n i c i p a l C o r p o r a t i o n 
Each s t a t e h a s d e v e l o p e d 
guidelines by w h i c h c o m m u n i t i e s are 
allowed to e s t a b l i s h M u n i c i p a l 
C o r p o r a t i o n s . M u n i c i p a l 
C o r p o r a t i o n s h a v e s i m i l a r 
advantages that e n e r g y u t i l i t i e s 
have i n f i n a n c i n g e n e r g y s e l f -
reliance, in t h a t b o t h c a n b o r r o w 
large a m o u n t s of m o n e y for long 
d u r a t i o n , b o t h do long r a n g e 
planning , and b o t h c a n o f f e r 
reduced e n e r g y d e m a n d . H o w e v e r 
communities h a v e o n e a d v a n t a g e t h a t 
investor-owned u t i l i t i e s do n o t 
have:" they ( c o m m u n i t i e s ) c a n 
borrow m o n e y at tax e x e m p t r a t e s . 
Because o w n e r s of m u n i c i p a l b o n d s 
pay no f e d e r a l t a x e s on the 
interest r e c e i v e d , the b o n d o w n e r s 
will a c c e p t an i n t e r e s t r a t e l o w e r 
that they w o u l d on o t h e r 
b o n d s . " ( 9 6 ) 
Along w i t h s e t t i n g up a 
Municipal C o r p o r a t i o n , c o u l d be the 
establishing of a " M u n i c i p a l S o l a r 
Credit U n i o n " , w h e r e - b y low 
interest l o a n s c o u l d be m a d e 
available for c o n s e r v a t i o n a n d 
renewable e n e r g y r e l a t e d a c t i v i t i e s 
only. L o c a l b a n k s c o u l d a l s o s e t 
up a r e - i n v e s t m e n t l o a n f u n d ; s u c h 
a program w o u l d not o n l y be g o o d 
for the c u s t o m e r s , but h e l p i m p r o v e 
their own i m a g e in the c o m m u n i t y as 
well. T h i s w o u l d b e g i n to r e t a i n 
the energy d o l l a r in the l o c a l 
economy, and plug the h o l e 
associated w i t h n o n r e n e w a b l e e n e r g y 
expenditures. 
Municipal S o l a r U t i l i t y 
M u n i c i p a l S o l a r U t i l i t i e s 
(MSU) are e s t a b l i s h e d to a s s i s t in 
the i m p l e m e n t a t i o n of s o l a r e n e r g y 
technologies w i t h i n the l o c a l 
community. M S U ' s c a n be set up 
under a va r i e t y of o r g a n i z a t i o n a l 
structures, d e p e n d i n g u p o n the 
individual c o m m u n i t y ' s n e e d s . 
There are t h r e e b a s i c f o r m s r e l a t e d 
to MSU's: 
1) F a c i l i t a t o r M o d e l : a c t s 
Primarily as an i n f o r m a t i o n a n d 
assistance c e n t e r p r o v i d i n g 
information on s o l a r p r o d u c t s ; 
setting up c o n s u m e r e d u c a t i o n and 
i n f o r m a t i o n c e n t e r ; d e v e l o p i n g 
o r d i n a n c e s and b u i l d i n g c o d e s ; 
p e r f o r m i n g e n e r g y a u d i t s ; and 
i n i t i a t i n g s e l f - h e l p p r o g r a m s . 
2) B r o k e r M o d e l : a c t s as the 
F a c i l i t a t o r , plus p r o v i d e s l o w -
i n t e r e s t l o a n s ; l e a s i n g / r e n t a l 
o p t i o n on s o l a r e q u i p m e n t ; 
e n g i n e e r i n g d e s i g n ; and m a i n t e n a n c e 
and s y s t e m i n s u r a n c e . 
3 ) D i r e c t S e r v i c e M o d e l : a c t s 
as F a c i l i t a t o r and B r o k e r p l u s 
i n s t a l l s the s y s t e m , p r o v i d e s 
s y s t e m m a i n t e n a n c e , l e a s e s 
e q u i p m e n t , and f i n a n c e s 
e q u i p m e n t . ( 9 7 ) 
As s e e n h e r e , M S U ' s c o u l d 
p r o v i d e the m e a n s to i m p l e m e n t m a n y 
of the p r o p o s a l s r e c o m m e n d e d t h u s 
f a r . In M a r y s v i l l e , a M u n i c i p a l 
S o l a r U t i l i t y c o u l d be e s t a b l i s h e d 
to r e t r o f i t and o p e r a t e its 
h y d r o e l e c t r i c p o w e r p l a n t , i n s t a l l 
p h o t o v o l t a i c s in the d o w n t o w n a r e a , 
d e v e l o p the p r o p o s e d w i n d f a r m ; as 
w e l l we s m a l l e r s c a l e p r o j e c t s s u c h 
as f i n a n c i n g l o w - i n t e r e s t l o a n s to 
h o m e o w n e r s , and o f f e r g u i d a n c e and 
p l a n n i n g s e r v i c e s . T h e s p e c i f i c 
d e t a i l s of how M a r y s v i l l e w o u l d 
e s t a b l i s h its own M S U and the e x a c t 
f u n c t i o n s it w o u l d p e r f o r m w o u l d 
take an i n - d e p t h s t u d y , and w o u l d 
h a v e to c o m e from w i t h i n the 
c o m m u n i t y . 
A n d S o O n 
T h e p o t e n t i a l f u n d i n g s o u r c e s 
l i s t e d a b o v e are by no m e a n s 
i n t e n d e d to be a l l - i n c l u s i v e . 
T h e r e a r e a v a r i e t y of o t h e r 
F e d e r a l ( C o m m u n i t y D e v e l o p m e n t 
B l o c k G r a n t s as an e x a m p l e ) , S t a t e , 
a n d e v e n l o c a l s o u r c e s s u c h as the 
H e l v e r i n g F u n d w h i c h c o u l d be 
u t i l i z e d in i n i t i a t i n g p r o g r a m s . 
To f i n a n c e p r o j e c t s as the 
f l o o d p l a i n r e l o c a t i o n p r o p o s a l in 
t h i s r e p o r t , a v a r i e t y of f u n d i n g 
s o u r c e s w i l l h a v e to be u t i l i z e d . 
T h i s w i l l h a v e to be d o n e by 
b r e a k i n g the p r o j e c t i n t o its 
c o m p o n e n t p a r t s and s e e k i n g f u n d i n g 
f r o m a p p r o p r i a t e a g e n c i e s f o r e a c h . 
An e x a m p l e of s u c h a d i v e r s e 
f u n d i n g " p a c k a g e " is p r o v i d e d 
b e l o w . ( F i g u r e 6 8 . ) 
Tools - Regulatory 
T h e m a i n l e g a l t o o l s a 
co m m u n i t y has w i t h i n i t s p o w e r to 
e n a c t and to e n s u r e c o m p l i a n c e w i t h 
s p e c i f i c g o a l s are z o n i n g 
o r d i n a n c e s , b u i l d i n g c o d e s , a n d 
e m i n e n t d o m a i n ( w h i c h is the p o w e r 
of a g o v e r n m e n t e n t i t y to t a k e 
p r i v a t e p r o p e r t y for p u b l i c use 
u p o n j u s t c o m p e n s a t i o n to the 
o w n e r ) . T h e s e p o w e r s a r e g r a n t e d 
to m u n i c i p a l i t i e s , " F o r the p u r p o s e 
of p r o m o t i n g h e a l t h , s a f e t y , 
m o r a l s , or the g e n e r a l w e l f a r e of 
the c o m m u n i t y . . . " . ( 9 8 ) 
R e g u l a t o r y a u t h o r i t y is s e e n 
as a v a l u a b l e m e a n s to i m p l e m e n t 
p r o g r a m s , and to a s s i s t in the 
o r d e r l y t r a n s i t i o n to a se l f -
r e l i a n t f u t u r e . 
9 6 . D a v i d M o r r i s . S e l f R e l i a n t 
C i t i e s - E n e r g y and the 
T r a n s f o r m a t i o n o f U r b a n 
A m e r i c a , S i e r r a C l u b B o o k s , 
San F r a n c i s c o 1 9 8 2 . p p . 189 
9 7 . C a l i f o r n i a E n e r g y C o m m i s s i o n . 
" C o m m e r i c i a l i z i n g S o l a r E n e r g y 
T h r o u g h M u n i c i p a l S o l a r 
U t i l i t i e s " , S o l a r O f f i c e , 
S a c r a m e n t o , C a l i f o r n i a , 
N o v e m b e r 1, 1 9 8 1 . ( R e p o r t ) 
9 8 . D a n i e l R . M a n d e l k e r , a n d R o g e r 
A . C u n n i n g h a m . P l a n n i n g a n d 
C o n t r o l of L a n d D e v e l o p m e n t -
C a s e s and M a t e r i a l s . T h e 
B o b b s - M e r r i l C o m p a n y , I n c . , 
I n d i a n a p o l i s . 1 9 7 9 . p p . 2 2 7 
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Plan of Action 
The f o l l o w i n g o u t l i n e is 
intended only to p r o v i d e a po i n t 
from w h i c h to e m b a r k . T h e 
implementation of any c o n c e p t s or 
ideas lies w i t h i n the h a n d s of the 
citizens of M a r y s v i l l e ; it is t h e i r 
community and it is t h e i r f u t u r e . 
Day O n e 
A c c e p t the c h a l l e n g e s of the 
future. M a k e a c o m m i t m e n t to 
developing a ' b e t t e r p l a c e to 
l i v e ' . 
Year O n e 
Form a p e r m a n e n t M a r y s v i l l e 
Energy C o m m i t t e e a p p o i n t e d by the 
Mayor and c o o r d i n a t e d by a f u l l -
time, or p o s s i b l y h a l f - t i m e E n e r g y 
C o o r d i n a t o r . T h e f o l l o w i n g a r e 
recommendations of s p e c i f i c d u t i e s 
to be u n d e r t a k e n by the E n e r g y 
Committee : 
1. As a f i r s t t a s k , 
c r i t i c a l l y r e v i e w the M a r y s v i l l e 
Energy Study c o m p l e t e d e a r l i e r , and 
the C o m p r e h e n s i v e P l a n d e v e l o p e d in 
this r e p o r t . 
2. M o d i f y and a d o p t the 
Comprehensive P l a n as t o w n p o l i c y 
by the City C o u n c i l , i n c l u d i n g 
short t e r m and long r a n g e g o a l s of 
the p l a n . E s t a b l i s h c o m m i t t e e s to 
study s p e c i f i c i t e m s r e l a t e d to the 
plan i e . M u n i c i p a l S o l a r U t i l i t y , 
h y d r o e l e c t r i c p o w e r p l a n t 
feasibility, U D A G f u n d i n g , z o n i n g 
o r d i n a n c e s , b u i l d i n g c o d e s and so 
on. 
Also as an o u t - g r o w t h of the 
energy s t u d y , o t h e r a r e a s w h i c h 
affect the l o c a l e c o n o m y s h o u l d be 
studied, s u c h as f o o d p r o d u c t i o n 
systems, h e a l t h c a r e , and d u r a b l e 
goods. Any s y s t e m w h i c h 
contributes to e x p o r t i n g l o c a l 
dollars out of the c o m m u n i t y s h o u l d 
be included as p a r t of the s t u d y . 
This step s h o u l d be c o m p l e t e d w i t h 
maximum i n p u t f r o m the c o m m u n i t y at 
large.(99) 
3. I n i t i a t e a v i g o r o u s e n e r g y 
and s e l f - r e l i a n c e a w a r e n e s s p r o g r a m 
through the n e w s m e d i a , s c h o o l s , 
and c i v i c and r e l i g i o u s 
o r g a n i z a t i o n s . 
4 . C r e a t e an a c t i o n plan 
e x t e n d i n g for at l e a s t two y e a r s . 
T h e plan s h o u l d f o c u s on 
i m p l e m e n t a t i o n of l o w - c o s t , h i g h -
i m p a c t e n e r g y c o n s e r v a t i o n 
m e a s u r e s , and r e d u c i n g e x p o r t a t i o n 
of l o c a l d o l l a r s from o t h e r 
s e c t o r s . In c a r r y i n g out these 
t a s k s it is i m p o r t a n t to e s t a b l i s h 
s p e c i f i c , r e a l i z a b l e g o a l s and 
p r o c e d u r e s . S i n c e l o w - c o s t , no-
c o s t w e a t h e r i z a t i o n m e a s u r e s can 
r e a l i z e i m m e d i a t e and d r a m a t i c 
e n e r g y and c o s t s a v i n g s , a 
re a s o n a b l e g o a l may be to c o m p l e t e 
100 h o m e s in the f i r s t y e a r . A l o n g 
w i t h t h i s p r o g r a m , p r o g r e s s r e p o r t s 
s h o u l d be h i g h l y p u b l i c i z e d to k e e p 
the e n e r g y m o v e m e n t " u p - f r o n t " in 
the p u b l i c s ' e y e . 
Y e a r T w o 
1 . R e v i e w , and r e v i s e as 
n e c e s s a r y , a l l p r o g r a m s i n i t i a t e d 
in y e a r - o n e . 
2 . R e v i e w f e a s i b i l i t y s t u d i e s 
of p r o p o s e d p r o j e c t s ( s u c h as the 
h y d r o e l e c t r i c p o w e r p l a n t ) , and 
m a k e f e a s i b l e p r o j e c t s a part of 
the c o m m u n i t y ' s c a p i t a l i m p r o v e m e n t 
p r o g r a m . 
3 . A d o p t a l l r e g u l a t o r y 
m e a s u r e s d e v e l o p e d to e n s u r e 
s u c c e s s f u l p r o g r a m s , ie c o d e s and 
o r d i n a n c e s . 
4 . E s t a b l i s h new g o a l s b a s e d 
of f i r s t y e a r r e s u l t s . 
Y e a r T h r e e a n d B e y o n d 
C o n t i n u e w i t h s h o r t term and 
long r a n g e . g o a l s w h i c h w i l l lead 
M a r y s v i l l e t o w a r d and e c o n o m i c a l l y 
s o u n d , e n v i r o n m e n t a l l y safe f u t u r e . 
9 9 . The C o r n u c o p i a P r o j e c t . 
" T o w a r d T h e R e g e n e r a t i o n of 
A m e r i c a " . R e g e n e r a t i o n . 
R o d a l e P r e s s , E m m a u s , P a . 
S p r i n g 1 9 8 5 . 
1 0 0 . R o c k M o u n t a i n I n s t i t u t e . 
" E c o n o m i c R e n e w a l P r o j e c t " . 




The m a j o r e m p h a s i s of this r e p o r t has been to s u m m a r i z e 
an e n e r g y study w h i c h was c o n d u c t e d in 1982 (which is 
prob a b l y the m o s t i n - d e p t h e n e r g y study c o n d u c t e d in R u r a l 
A m e r i c a t o - d a t e ) , and to t r a n s l a t e that study into a v i s i o n 
of the f u t u r e . The Soft E n e r g y Path p r o v i d e s a l t e r n a t i v e 
w a y s to red u c e energy d e m a n d and cost through a p p l i c a t i o n of 
c o n s e r v a t i o n and s o l a r t e c h n o l o g i e s . C o m m u n i t y Energy 
P l a n n i n g p r o v i d e s the m e t h o d to i m p l e m e n t such a p r o g r a m . It 
is up to the c i t i z e n s of M a r y s v i l l e , Kansas to p r o v i d e the 
w i l l to do s o . 
A l t h o u g h p r o p o s a l s d e v e l o p e d in this r e p o r t were 
s p e c i f i c a l l y d e s i g n e d for i m p l e m e n t a t i o n in M a r y s v i l l e , the 
c o n c e p t s and g e n e r a l p r i n c i p l e s upon w h i c h this t h e s i s 
is based on are t r a n s f e r a b l e to o t h e r c o m m u n i t i e s in K a n s a s , 
and indeed a c r o s s the n a t i o n as w e l l . H o w e v e r , since e a c h 
c o m m u n i t y is un i q u e in its s t r u c t u r e and s e t t i n g , it w i l l 
need to i d e n t i f y its own p r o b l e m s and d e v e l o p a p p r o p r i a t e 
s o l u t i o n s . 
The seed has been p l a n t e d . It is hoped that this seed 
has fallen on f e r t i l e s o i l . If pro p e r l y n u r t u r e d , i t c o u l d 
e v e n t u a l l y grow into a m o v e m e n t w h i c h w i l l begin to lead our 
ci t i e s and towns toward an e c o n o m i c a l l y s o u n d , 
e n v i r o n m e n t a l l y safe f u t u r e . M a r y s v i l l e , like o t h e r 
c o m m u n i t i e s a c r o s s r u r a l A m e r i c a , has a c h o i c e . The o p t i o n s 
have been d e f i n e d . C o n t i n u e as u s u a l and allow d e c i s i o n s to 
be made e l s e w h e r e , or move f o r w a r d with a vision of the 
futu r e w h i c h w i l l be as r e w a r d i n g as it is c h a l l e n g i n g . 
A F I N A L N O T E 
"Walk a r o u n d M a r y s v i l l e . You can sense a deep r e s p e c t 
for the past and the p i o n e e r s p i r i t w h i c h u n d e r l i e s the 
M a r y s v i l l e work ethic of the p r e s e n t . " ( 1 0 1 ) 
It is hoped that this r e p o r t w i l l r e k i n d l e that ' p i o n e e r 
s p i r i t 1 , and that M a r y s v i l l e w i l l emerge from a c o m p l a c e n t 
s o c i e t y to bec o m e a n a t i o n a l l e a d e r in a c o m m u n i t y based 
s e l f - r e l i a n c e m o v e m e n t . 
With the c o m p l e t i o n of this r e p o r t , the work is not over 
- it has just s t a r t e d . 
1 0 1 . " M a r y s v i l l e - W h e r e H i s t o r y And Pr o g r e s s Are B o t h 
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SUMMARY 
A. MSU'S DEFINED 
Municipal Solar Utility (MSU) broadly defined denotes any entity 
organized at the municipal level to advance the use of solar 
energy technologies within the local marketplace. As such, the 
MSU concept encompasses a diverse array of possible organizational 
structures and program initiatives, ranging from simple consumer 
education and financial assistance programs to municipal ownership 
of solar powered generating equipment on the traditional public 
utility model. 
B. MODELS FOR STRUCTURING MSU'S 
This report examines three models for structuring a Municipal 
Solar Utility: the Direct Service Model, the Low Interest Loan 
Model, and the Facilitation Model. Emphasis throughout is given 
to the promotion of solar domestic hot water (dhw) systems, which, 
along with swimming pool heating, is the solar technology in the 
most advanced stage of commercialization today. 
1. The Direct Service Model 
Under the Direct Service Model, the MSU assumes responsibility for 
the full range of functions involved in solar system delivery: 
hardware selection, warehousing, marketing (sale or lease of the 
solar equipment), system design, on-site installation, consumer 
financing, billings and collection, and on-going maintenance. 
These functions can be performed on an in-house basis, using city 
employees, or can be contracted out (e.g. installation work to 
local solar dealers; billings and collections to a commercial 
bank). This model involves operations most like these of other 
utilities. 
The provision of solar systems on the Direct Service Model can 
improve the econonu.cs of solar usage for consumers in three ways: 
• through cost savings achievable from bulk purchase and 
installation; 
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• by the provision of low cost lease or debt financing; 
• by guaranteed maintenance and repair. 
The potential cost reductions are greatest where installation is 
performed on an in-house basis. However, an in-house operation 
may prove impractical if the city does not already have a labor 
force with suitable skills. It may also prove politically 
vulnerable to charges of unfair competition from local solar 
dealers. 
On balance, it makes more sense for the MSU to sell solar systems 
to consumers instead of leasing then, and to provide its customers 
with low cost debt financing and maintenance services. Purchasers 
of solar systems can claim substantial federal and state tax 
benefits which are not available to persons leasing solar 
equipment from a public entity. 
In addition to lowering solar costs, and MSU Direct Service 
program can enlarge the market for solar systems by guaranteeing 
maintenance over the life of the system. However, to minimize its 
financial exposure, and MSU should offer maintenance help under a 
separate and optional contract. The contract would be renewed 
periodically with charges revised to reflect the costs actually 
incurred in providing the service. 
2. Low Interest Loan Models 
As an alternative to the Direct Service Model, an MSU can limit 
itself to providing financial assistance for the acquisition of 
solar systems. Local governments have developed a number of 
program models for financing home improvements which could be 
adapted to this purpose. These include: 
• direct loans — where the city itself acts as the lender; 
secondary purchase — where the public agency purchases 
loans originated by a private lender. 
• linked deposits — the city deposits funds with a local bank 
or savings and loan on the condition that it make low 
interest loans available for a specified purpose. 
• interest reduction — the city makes payments to a private 
lender to compensate it for making loans at belcw-market 
rates. 
In most situations, the "linked deposit" approach should prove the 
most suitable. It lends itself either to operation of the program 
on a self-supporting basis or to provision of a greater subsidy. 
Both the risk of default and administrative responsibility rests 
with the private lender. 
3. The Facilitation Model 
Under the State's federally mandated Residential Conservation 
Service (RCS) Program, the major public utilities will be 
responsible for providing consumers with home energy audits 
(including advice on solar energy usage) and for maintaining lists 
of qualified solar contractors and sources of financial 
assistance. The utilities are encouraged to contract with City 
agencies and non-profits to perform these services. This report 
outlines a number of activities that MSU's could undertake to 
supplement the mandated RCS functions, including basic consumer 
information and education, technical assistance to do-it-
yourselfers, quality assurance, post-installation assistance, and 
general promotion of solar technologies. 
C. MARKET POTENTIAL AND PROGRAM CAPACITY 
In the short term, the prime market for MSU services will be solar 
swimming pool heaters and solar domestic hot water systems in 
single family homes, particularly those that now use electricity 
to heat water. Despite the fact that solar installations are 
generally more cost effective in apartment buildings, the 
multifamily market should prove harder to penetrate. 
Market surveys conducted by the State suggest that about four 
percent of homeowners are quite favorably disposed toward the 
purchase of solar dhw systems. However, MSU sales are more likely 
to be constrained by program delivery capacity than by market 
demand. 
Few local rehabilitation loan programs — the major precedent for 
local government financial assistance to individual homeowners — 
have achieved a loan volume of over SO loans per year. 3y 
comparison, an MSU should confront fewer obstacles in streamlining 
its delivery system. Moreover, local MSU efforts will be 
reinforced by the solar demonstration financing program to be 
carried out by the State's major investor-owned utilities under a 
mandate from the California Public Utilities Commission. On 
balance, a well managed and aggressively marketed MSU solar loan 
program could conceivably achieve an installation rate of from 100 
to 200 units per year. Where the MSU is itself installing 
systems, it will prove harder to achieve a comparable marketing 
pace. 
C. CONSUMER PROTECTION 
Under the Direct Service Model, the MSU will be directly 
responsible for the quality of the solar installation. Since it 
will be contracting in bulk for equipment, it may be able to 
negotiate favorable servicing and warranty commitments. 
By contrast, under the Low Interest Loan approach, the MSU will 
maintain an "arm's length" relationship to the contract between 
the consumer and the solar supplier/installer. Adequate provision 
must be made for pre-screening eligible products and contractors, 
and in ensuring that suppliers and installers live up to their 
obligations to their customers. This type of consumer protection 
will be provided by the Residential Conservation Service program 
when fully operable. In addition, MSU's could help make available 
bonded warranties, extended warranty insurance and maintenance 
insurance contracts. 
E. LEGAL ISSUES 
i 
1. Authority for MSU Services 
The authority of charter cities in California should extend to all 
potential MSU activities. In general law cities, the municipality 
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appears to have authority to acquire and install solar units, 
provided that the MSU retains ownership. Where a general law city 
proposes to pass ownership of solar systems to purchasers or to 
extend them low cost loans, the city should seek clarifying 
legislation. 
2. Unfair Competition and Anti-Competitive Activities 
On the assumption that the activities in which a city or MSU 
engages fall within the scope of "public utility services", no 
claim of unfair competition is likely to be upheld under 
California law. In a 1978 decision, the U.S. Supreme Court ruled 
that local governments are not automatically exempt from federal 
anti-trust laws. However, it is still unlikely that an MSU 
program would be found subject to anti-trust claims and there are 
several practical steps which a city (MSU) can take to minimize 
its liability to any such claims. 
3. Liability Issues 
• Liability for Consumer Information Programs 
The California Tort Claims Act (Gov. Code §810-895) 
generally provides immunity for public agencies involving 
judgments made by their employees in carrying out 
governmental policies, including the provision of 
information. Any residual liability can be minimized or 
avoided by procedures such as the use of disclaimers and 
reliance on documented evaluations from reputable third 
parties. 
Similar consideration should apply, where the MSU provides 
consumers with lists of qualified contractors and/or 
conducts post-installation inspections as part of a 
financial assistance program. However, to retain immunity 
under these circumstances, it must be clear that there is 
no contractual relationship between the MSU and the 
equipment supplier or installer. 
• Liability for Work or Equipment of Independent Contractors 
on Contract to the MSU to Supply or Install Solar Systems 
In essence, the Tort Claims Act, 815.4, specifies that a 
public agency will be liable to the same extent as a 
private party contracting for the same services. As a 
general rule, the employer of an independent contractor is 
not liable for harm to others caused by the contractor. 
However, numerous exceptions to this rule can be found. 
Liability can be minimized through careful drafting of bid 
specifications and other consumer protection procedures. 
• Liability for Equipment Furnished bv the MSU and for 
Installation Work Performed by its Employees 
The MSU's liability will be essentially the same as any 
private supplier/installer of solar systems where it 
provides services directly.. However, the Tort Claims Act 
generally insulates the public agency from liability if its 
employee would not be liable. It is also unlikely that the 
"doctrine of implied warranty" (under which some 
distributors have been held liable for manufacturing 
defects) could be applied successfully to a public agency 
in California. 
4. Revenue Bond Authority Under State Law 
It is unlikely that general law cities can market revenue bonds to 
capitalize an MSU without specific enabling legislation. 
5. Federal "Double-Dipping" Provisions 
The Crude Oil Windfall Profits Tax Act of 1980 denies the federal 
residential energy tax credit to expenditures made with 
"subsidized energy financing" from a federal, state, or local 
program. This prohibition clearly applies to local programs 
capitalized with tax exempt bonds. It is also likely to apply to 
any program that makes loans available to consumers at an interest 
rate lower than that obtainable by a city on its own reserve 
funds. 
O P T I O N S IN ALTERNATIVE ENERGIES: 
T H E 
MUNICIPAL SOLAR UTILITY 
This initial concept prompted the Department 
Solar energy programs are entering a criti- of Energy to award grants to the California 
cal transitional period as they move from the Energy Commission and City of Los Angeles to 
initial marketing of solar technologies into develop and implement broader alternative 
a phase of widespread commercialization. MSU mechanisms. The Commission will pass 
California faces the dual challenge of in- through its share of the federal m o n i e s , sup-
stalling enough solar systems to prove solar plemented by state funds, to six communities 
as a viable alternative or while trying to chosen early in 1979. These six: Bakersfield, 
ensure the systems are designed and installed Oceanside, Palo Alto, San Dimas, Santa Monica, 
properly while providing the promised energy and Ukiah, together with Los Angeles, have 
savings. These two barriers (1) high initial formed the California Solar Utility Develop-
costs of solar relative to conventional energy ment Authority, and will develop a range of 
forms and (2) inadequate protection of the options and plans that local jurisdications 
public from the risks associated with es- can use as models for their own solar utility 
tablishment of a new industry, have been di- programs. 
rectly with the municipal solar utility pro-
gram (MSU). Until the beginning of the Com- The name municipal solar utilities normally 
mission's program, the MSU concept had been brings to mind a limited perspective of the 
confined to the one existing program started varied role(s) the MSU can play in the com-
in 1976 by Santa Clara. Concentrating on munity. The terms municipal, solar, and 
solar pool heating, Santa Clara addressed the utility need not be restrictive, although 
barriers by reducing the first costs of system activities to date have been aimed primarily 
purchase to installation costs alone ($300), at cities and limited to domestic solar hot 
by spreading this purchase price of the life- water heating. Municipal can be expanded to 
time of the system on the consumer's monthly include, counties or other governmental jur-
water utility bills ($14-$15), and finally, isdictions, community organizations (home-
by insuring system reliability through a pro- owner associations consumer or environmental 
gram of continued maintenance of the solar groups and user co-ops) non-profit companies, 
pool systems after installation. The solar profit making firms or joint ventures between 
utility payments are currently 30% to 30% conventional utilities, installers, distri-
less than the cost of natural gas to do the butors and/or local governments, etc. Solar, 
same job, and there is an added advantage of too, is not restricted to active and passive 
having a fixed rate of amorization (10 years applications only but includes conservation, 
at 7%) especially in the face of fluctuating wind, biomass, hydro at a later date, as 
interest rates and increasing conventional well as photo electric. 
utility rates. 
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I d e a l l y a municipal, solar utility is the 
focus a community can begin to develop a 
total energy package for its citizens, with 
the utility being a chartered organization 
which performs one or more services to the 
community. These services may include the 
billing, owning, installation and maintenance 
of solar systems, job training, consumer pro-
tection, system financing and electricitv 
generation. How the services are delivered 
depend on the individual jurisdiction and the 
purpose for establishing an MSU. 
ISSUES 
The MSU efforts in California are being pre-
pared as not just conceptual studies, but as 
implementation plans of sufficient complete-
ness so that operations of the solar utility 
can begin soon after the MSU plans are adopt-
ed by the community's governing board. To 
meet these conditions, three stringent de-
sign constraints must be incorporated within 
the MSU plans: 
1. The MSU must provide its service that are 
both cost-competitive with current convention-
al utility services while not undercutting 
the private sector. 
2. The MSU must be able to provide rates 
of return on invested capital with as little 
as risk as possible and provide substantial 
enough benefits to attract the initial monies 
required for the purchase of solar hardware, 
staffing and overhead. 
3. The MSU must (under current Proposition 
13 fiscal limitations) be self-supporting 
in meeting its operational expenses unless a 
subsidy is explicitly agreed upon by the 
community's governing board. 
When viewed as incremental additions to 
existing community programs, the MSU's polit-
ical acceptability is increased and the im-
plementation of the concept accelerated. 
Designing MSUs to meet multiple objectives 
improves the MSU's overall benefit to cost 
ratio and increases the ability of communi-
ties to tap a broader array of potential 
sources of funding. 
MARKETS 
The MSU must be tailored to the markets 
existing in the community by combining 
the design constraints, community issues 
and desired mix of services. At present, 
background information on the six cities is 
being compiled such as income levels, type 
and current consumption of fossil fuels, fam-
ily size, housing characteristics, climatic 
and insolation data. The six cities have 
focused their MSU efforts on specific target 
groups, the needs of those groups, the best 
organizational formats for reaching target 
groups, methods of information distribution, 
and best way to package the financing and con-
sumer protection plans for the specific tar-
get groups. 
Cost-effectiveness data specific to each city 
will be generated using a combination of F-
chart and SOLFIN runs. Similar to Sol Cost, 
SOLFIN (solar financing) is a computerized 
economics/financing program capable of com-
paring life-cycle costs of a variety of solar 
and conservation applications to those of 
conventional fossil fuel energy systems. 
Perhaps the most important marketing issues 
the seven jurisdictions must face over the 
next few months centers on the relationship 
of the MSU with the investor owned utility 
retrofit program required under the state's 
Residential Conservation Service Plans (RCS). 
The RCS program, required by the National 
Energy Conservation Policy Act (NEC?A), is 
designed to encourage a reduction of nonrenew-
able energy use in the nation's homes. Em-
phasis will be placed on increased applica-
tion of conservation measures such as insula-
tion/window caulking and the use of solar and 
wind energy systems to displace some con-
ventional energy. 
As presently conceived, the MSU can play a 
variety of roles depending on the communi-
ty's and investor-owned utilities (I0U) 
needs. These roles can be approached as 
active competitors to the IOU's; as con-
tractors for specified services (and its or 
post installation inspections); as contrac-
tors competing with other installers or fi-
nancers on utility mast lists and as coop-
erative ventures between local governments 
and the utilities. 
ORGANIZATIONAL FORMAT 
A variety of alternative organizational for-
mats are being developed by the communities 
with a number of legal considerations being 
addressed. These legalities of an MSU opera-
tions center on issues of municipal liability 
such as incurs when the city subcontracts for 
installations with private c o n t r a c t o r s ; the 
accountability of providing comprehensive 
consumer information that includes perfor-
mance data, cost benefit analysis, workman-
ship standards or warranties; possible regu-
lation of the MSU by the California Public 
Utilities Commission if the MSU was a joint 
venture with an investor-owned utility; legal 
restrictions on use of city funds by propo-
sition 13. 
The proposed organizational format must also 
pay particular concern to the existing govern-
mental operations when the MSU is to be in-
corporated into an existing office or agency 
of the community. Unless supportive staff 
within the target agency advocates the inclu-
sion of this program into the agencies' acti-
vities, the MSU will likely be perceived by 
the agency's management as an added burden on 
its already overworked personnel. 
These problems have been mitigated by the 
seven jurisdictions through several ap-
proaches: First, is to develop an MSU in 
collaboration with the personnel of the 
agency that will operate the program; second, 
is designing benefits (such as revenues, not 
budget cut, prestige) for the target agency 
into the MSU to offset the initial and per-
ceived costs; third, the MSU may be structured 
as a non-incremental change to city services. 
Although somewhat risky politically, the MSU 
can be created resembling a private or quasi 
public agency operating like a free market 
entity but under the direction and control of 
the city. 
FINANCIAL REQUIREMENTS 
The MSU may be thought of as a small business, 
and its survival depends on its ability to 
draw sufficient low-cost capital to fund its 
initial and on-going expenses and to insure 
an adequate and stable cash flow. 
The advantage of municipal participation in 
the form of an MSU are several. First, the 
municipality is able to attract low cost 
capital through bonding mechanisms and take 
advantage of a variety of innovative, altern-
ative bond forms. Secondly, the MSU can 
attract additional sources of capital through 
municipal investments in private banks. This 
can be done through reasonable, guaranteed 
rate of return to draw what limited venture 
capital might exist, through utility reserve 
funds or other municipal reserves and 
ABSTRACT 
The City of Santa Clara is now In its 5th 
year of operation of the nation's f i rst 
solar ut i l i ty . Santa Clara's municipal 
ut i l i ty services also include electric, 
water and sewer. The solar ut i l i ty pro-
vides solar heating equipment which is 
owned and maintained by the ut i l i ty , 
installed on private property and paid for 
through a rate that is, essentially, a 
monthly rental fee. The municipal solar 
ut i l i ty subscriber pays an init ial instal-
lation fee to cover the labor and perma-
nent materials required. Monthly payments 
are set to amortize the cost of the solar 
equipment over the expected service l i fe 
(with some added percentage for adminis-
trative overhead and routine service), 
the operational experiences of this period 
have proven out the original concept. To 
date, over I40 installations have been made. 
I. INTRODUCTION 
The advantages to the consumer in obtaining 
a solar heating system from the municipal 
solar ut i l i ty are basically reduced to 
questions of (I) performance and relia-
MARKETING A MUNICIPAL SOLAR UTILITY 
(The Economic Impact on the Consumer) 
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bi l l ty and (2) economics. The performance 
is, in effect, guaranteed by the ut i l i ty . 
Proper design and installation is insured 
by the ut i l i ty staff and the ongoing 
service and maintenance is a part of the 
lease contract. On the whole, the munici-
pal ut i l i ty seems to enjoy a greater degree 
of consumer confidence than private 
industry. 
2. GENERAL ECONOMICS 
Different economic considerations can 
effect various segments of the consumer 
market in a decision to obtain solar heat-
ing equipment. The high f i rst cost of a 
solar heating system is a definite deter-
rent. Although the tax credit in the 
State of California can give a 55% return 
the f irst year, this is only good for those 
persons who would otherwise be paying that 
amount of state tax. People with low 
incomes or sufficient tax deductions who 
already have l i t t le state tax to pay, would 
not see much benefit from the state tax 
credit. Others, such as apartment dwellers 
and some owners of rental property, are 
excluded from the tax law. The advantage 
through a variety of state and federal grants 
or loan programs. The major consideration 
is one to insure that the methods of capi-
talization are legal and the business plan 
is attractive to investors. 
To help answer the questions of financing, 
legalities and liabilities, the six cities 
have contracted with John M. Sanger and 
Associates as consultants. Specific deci-
sions relating to the nature and extent of 
the utility proposed by each city will re-
quire the consultant work directly with each 
city. 
Each of the six cities will present two op-
tions for MSU implementation for their re-
spective city councils; one option was spe-
cified in general terms by the EC prior to 
city selection and the second option was left 
open to the discussion of the individual city. 
Two options insure that the city councils of 
each jurisdiction have some choices in pro-
viding the best program for the needs of 
their community as well as giving the CEC 
additional information on the political via-
bility of one option versus another. 
Information: California Energy Commission 
Susanne Garfield-Jones 
(916) 920-7394 
Barry Saitman - (916) 920-7393 
77 
of the solar utility approach for this 
market is the possibility of immediate 
monthly savings in net utility payments. 
This is a result of the cost of the solar 
system being spread over the approximate 
life of the equipment. With the current 
natural gas rate structure, which hits a 
high of o v e r $0.50 per therm, the cost for 
heating a swimming pool with a rented solar 
system is about half the cost of the 
natural gas required to do the same job. 
Of course, the solar system has an excess 
heating capacity for some times of the year; 
still, a typical subscriber to the solar 
utility will pay a fixed rate of about $200 
for a 6-month season to eliminate a gas 
bill that would be $300 to $400 for the 
same season. Even in sunny California the 
nights are cool enough to reduce a pool's 
temperature by 6 to 8 F each night 
with some supplemental heating required to 
maintain comfortable temperatures. 
Obviously, there are some risks in estima-
ting the life of some of the equipment and 
the routine maintenance costs of a rela-
tively new technology. The program experi-
enced some high costs for replacing early 
equipment that did not prove to be as 
reliable as it should have been. However, 
with improved products and installation 
procedures, the past two years show a 
reduction in maintenance costs. Due TO 
INcreases in material costs, the city 
raise the rates for swimming pool systems 
by about I5% for all customers as of July 
1, 1979. This was the first such rate 
increase since the program was started in 
1976. Since the increase was the first in 
four years and was considerably less than 
the latest increases for natural gas ser-
vice (over 64% in September, 1978), it was 
well accepted by the utility subscribers. 
2.1 Swimming Pool Heating Costs 
The cost advantage for solar heating a resi-
dential pool is probably the most important 
reason for the popularity of the city's 
program. People are not "buying" energy 
conservation or installing solar heating 
equipment for the public good; rather, most 
are simply interested in a heated pool at 
the lowest possible cost. Although the 
direct purchase of a solar system for S3,000 
(with a 5-year bank loan) will provide a -
net bonus of $800 the first year, as men-
tioned above, this only applies to those 
who would otherwise be paying over $1,600 
in state taxes. For most households, this 
would not be the case, so the credit would 
have to be spread over several consecutive 
years. This dilutes the impact of the 
state's tax credit. For a state tax lia-
bility of $300 to $400. the homeowner wouId 
not see the full 55% tax credit for four 
to five years. 
The lease payments for the solar utility 
program are less than the cost of natural 
gas to do the same job from the first month 
of a new service. With the inclusion of 
the installation fee, the cumulative cost 
of a leased solar system is still the best 
investment choice against the cost of gas 
or a direct purchase after the third year. 
At the end of ten years, of course, both 
the direct purchase and the utility lease 
program result in about the same cost to 
the consumer, and either option Is less 
then haIf the projected natural gas costs 
over this period, for a substantial savings 
to the owners of a "typical" swimming pool. 
This does not include other potential 
savings, such as the reduced scaling and 
increased life of the gas heater or, in 
some instances, the savings in capital 
cost If no backup heater is installed. 
Also, older pool heaters are notoriously 
Inefficient and, at 50% efficiency, every 
therm the solar system adds to the pool is 
worth two therms of gas saved. 
2.2 Domestic Hot Water Costs 
Solar heating for domestic hot water is a 
more difficult game to play; the rules 
change somewhat to the disadvantage of 
solar. The first major difference is that 
the cost of fuel for the average household 
Is usually within the lifeline allotment 
of the bottom of the rate schedule (as 
opposed to the top of the scale for those 
heating swimming pools). This yields a 
cost of $0.22 per therm for 
natural gas (February, 1980). Even for 15 
therms per month (to yield about 60 gallons 
of hot water per day) the cost would be 
$3.30. This is a rather tight budget for 
the consumer to use for paying back the 
capital cost of any energy conservation 
device. 
At this point an argument can be made that 
the true comparison should be between the 
costs for solar equipment and the marginal 
costs of new sources of conventional fuel. 
For natural gas this has been stated at 50 
to 60 per/therm from the proposed LNG 
facility near Santa Barbara. For the above 
example of 15 therms per month, the current 
cost would be $9.00—still about 60% of the 
$14.50 per month charged by the solar 
utility for a solar water heater that pro-
v i d e s , a t best, 70% of the energy demand. 
Future higher rates for natural gas may 
improve the equation, but political consid-
erations will probably prevent all of these 
costs from being passed through directly to 
the consumers. This is the rationale for 
government subsidies and incentives such as 
state and federal tax credits to encourage 
the use of solar equipment. As the State 
of California tax credit applies to the 
city's program, the first cost (for instal-
lation) and the principal recovery portion 
of the lease payments are eligible for the 
direct credit. The lease interest portion 
is, of course, already a deduction off the 
taxable income. 
With the present cost of electricity, the 
economics are more favorable for solar 
versus electric water heating. An electric 
rate of $0.033/kWh would compare with 
$0.966/therm for natural gas. Although 
this higher rate is mitigated somewhat by 
the higher efficiency and reduced standby 
losses for an electric water heater, the 
same 60 gallons per day would cost about 
$ 12/month at the present rate. 
The second difficulty in using solar for 
domestic hot water is the typical pattern 
of energy use. For swimming pools the 
seasonal demand for energy approximates the 
supply of available solar energy. With 
domeredstic hot water heating, the demand is 
fa uniform annually with a surplus of 
solar energy at times in the summer ana a 
large deficit in the winter months. There 
is also a "load management" problem for the 
solar household. The ideal would be to 
spread the use of hot water throughout the 
day; however, the opposite is often the 
case. In some households studied, 90% of 
the hot water use occurred between 5:00 p.m. 
and 8:00 a.m. N 
Still, assuming that 70% of the annual hot 
water use can be met by solar heating, it 
is difficiult to convince the consumer to 
invest in solar energy equipment. In fact, 
the only option that would seem to have a 
chance for success would be the utility 
lease program, and even that is viable only 
with the state tax credit extended to such 
a program. Again, a case can be made for 
the comparison with the marginal costs of 
new generating capacity, but there are 
still unanswered the questions of whether 
the solar equipment is, in fact, replacing 
peak load facilities, base load facilities, 
or merely the fuel cost component of our 
electric rate. 
There are many even less tangible factors' 
in this broad question of solar water heat-
ing. Concerns such as availability of fuel 
sources, interruptible service and the 
environmentaI effects of continued use of 
conventionaI energy sources may require 
additional subsidies and Incentives to y 
favor solar development. The answers to 
these questions are beyond the scope of 
this study. Various studies are now being 
conducted to answer these questions through-
out the country. The results will be dif-
ferent for different regions, mostly 
depending upon whether the service area has 
a winter peek (for heating) or a summer 
peak (for cooling). 
2.3 Working With the Investor-Owned Utility 
Within the State of California the Public 
Utilities Commission has recently directed 
the four major investor-owned utilities to 
provide some mechanism to finance the 
installation of domestic hot water solar 
systems for 10% of the electric domestic 
hot water customers and 2% of the natural 
gas domestic hot water customers. This 
would require solar installations to serve 
about 180,000 households in California over 
the next 3 years. 
Some of the more aggressive financing pro-
grams (no interest, installation costs to 
be paid beck at time of resale) may 
severely limit the options of a municipal 
solar utility while not necessarily pro-
moting the wise use of solar energy. In 
addition to financing, two of the primary 
reasons for the existence of the municipal 
solar utility are the assurance of a 
reliable solar system and provision for 
dependable service. These are not neces-
sarily addressed by the offer of attractive 
financing. 
Several options exist for continuing the 
service of the municipal solar utility 
while still allowing the investor-owned 
utilities to meet the request of the Cali-
fornia Public Utilities Commission: 
1. Municipal solar utility can support 
the investor-owned utility with system 
sizing, inspection and certification. A 
private company w o u l d still sell, install 
and maintain the systems. The customer 
would own the system and pay for mainte-
nance. 
2. Municipal solar utility can sell equip-
ment, in addition to the service of 
inspection and certification. The investor-
owned utility would finance the installa-
tion and pay the municipal solar utility. 
The installation and maintenance would be by 
either the municipal solar utility personnel 
or by private contractor. The customer 
would own the system and pay for maintenance. 
3. Municipal solar utility can own the 
equipment and lease it to the customer, per-
haps as a "maintenance contract". The 
investor-owned utility would pay for the 
initial installation fee (to the municipal 
solar utility). The municipal solar utility 
would be responsible for service on the 
equipment. 
4. Municipal solar utility can operate a 
central clearinghouse of information on 
equipment, contractors and various finan-
cing options, including that offered by the 
investor-owned utility. 
Since the Public Utilities Commission has 
ordered this pilot financing program to run 
for only three years with no assurance of 
continuation, the municipal solar utility 
concept has a much larger potential for 
providing ongoing service and financing for 
its customers. 
In the interim, some mutually workable 
arrangement should be reached for the bene-
fit of the customers, municipal solar 
utility and investor-owned utility. This 
arrangement will vary with different 
agencies and jurisdictions. 
3. CONCLUSION 
Still, Che City of Santa Clara is continuing 
in the expansion of the solar utility pro-
gram. With the expectation of future rate 
increases for conventional utility services, 
the solar utility will be prepared for 
marketing the appropriate energy saving 
devices as they become economically feasible. 
With the current service rate, the city's 
program is self-supporting and, with an 
ever increasing base, will be generating 
revenue f o r expanding the service to other 
appIications for energy conservation. These 
practical uses of solar energy which Santa 
Clara is promoting now have an aggregate 
return of over 200,000 therms of natural gas 
saved annually. At a current average cost 
of about $0.32 per therm, this saves the 
city and the residents over $64,000 per year. 
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Appendix B 
Solar Covenants and Ordinances 
SOLAR covenants and 
o R D i n a n c e s 
At the present there are several means of providing solar-access pro-tection. Although there is very l i t t le lega l precedence, many states 
and communi t i e s have adopted some of these methods. There st i l l exist 
quest ions concerning the const i tut ional i ty of these methods and ques-
t ions re lated especia l ly to enforcement of these methods and the exact 
nature of publ ic benef i t to private solar-access protection. Current ly there 
are four methods of providing solar-access protection: 
1. Prior Appropriation. Prior appropriat ion is bas i ca l l y a "f irst come, 
first se rve" method of solar-access protection. It s imp ly provides pro-
tection for ex is t ing and new bui ld ings , pr imar i l y those wi th more crit-
ical solar energy needs. 
2. Private Remedies (Solar Covenants). Th is method provides solar-
access protection through an agreement between two part ies or by a 
covenant, which may affect several part ies . Refer to the sample solar 
covenant in this appendix . 
3. Public Permits (Solar Ordinances). Public permi ts and/or zoning 
controls can give genera l ized solar-access protection. Projects must 
conform to local solar-access ordinances , or they can undergo a spe-
cia l review process in wh ich a permit may be issued. 
4. Public Nuisance Laws. This method may provide solar-access pro-
tection where shading of solar energy is considered to be a publ ic 
nu isance . 
Before examin ing two of these methods in deta i l , severa l i ssues and 
quest ions need to b e raised. The pract ica l implementa t ion of solar-access 
appropriate munic ipa l , county, or state authority or by the owner of the 
property suffering the aforement ioned nuisance . 
SOLAR oRdinances 
Many communi t i e s are current ly es tab l i sh ing land-use regulat ions to 
provide solar-access protection. To make a broad-brush approach to solar-
access protection is d i f f icul t . The ord inance needs to be open enough not 
to inhibit development and deva lue property. On the other hand, it needs 
to be tight enough to provide real protection for solar energy systems. 
In 1982 the city of Boulder, Colorado, adopted an ordinance to protect 
the potential for the use of solar energy for home owners and renters 
whi le recognizing var ia t ions in densi ty and topography. Three solar-
access areas were created. The reason for des ignat ing three areas was to 
provide solar-access protection consis tent wi th p lanned densit ies , topog-
raphy, and lot conf igurat ions . Descriptions of the three areas follow: 
1. Solar-Access Area I. Th is was des ignated to protect solar access 
pr inc ipa l ly for south yards, south wal l s , and rooftops in distr icts that 
current ly enjoy such access . Low-density res ident ia l d is tr icts are 
inc luded in this area. Zoning distr icts in area I inc lude RR-E and 
LR-E. 
2. Solar-Access Area II. Th i s was des ignated to protect solar access 
pr inc ipa l ly for rooftops in dis tr icts where this level of solar access is 
a l ready enjoyed due to the current level of development. Medium- and 
high-dens i ty res ident ia l d is tr icts are inc luded in this area. Zoning dis-
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tricts in area II inc lude LR-D, MR-E, MR-D, MR-X, HR-D, HR-D, HR-
X, I-E and I-D. 
3. Solar-Access Area III. This was designated for distr icts where, 
because of dens i ty , topography, or lot configuration, uniform solar-
access protect ion for south yards, wal ls , or rooftops may unduly 
restrict pe rmi s s ib l e deve lopment . Solar-access protection in this area 
can be obta ined through the permit process. Zoning distr icts in area 
III inc lude P-E, A-E, CB-E, CB-D, RB-E, RB-D, RB-X, TB-E, and TB-D. 
The specif ic method for determin ing solar-access protection in these 
three areas is re la t ive ly s imple . First of al l , the duration of solar-access 
protection is 4 hours a day. Th i s is especia l ly important on December 21, 
the shortest day of the year. A solar fence or hypothetical obstruction is 
the vehic le des igned to de termine whether or not a bui lding conforms to 
the solar-access ord inance . In area I a fence height of 12 feet is used; in 
area II a fence he ight of 25 feet i s used; and in area III there is no fence— 
in other words, there is no solar-access protection provided through the 
ordinance. Refer to Figures B- l and B-2 for i l lustrat ions of the solar fence. 
A parcel of l and can be developed and bui ld ings erected wi th in the 
bounds of the requ i rements set by the zoning district, inc luding the 
bu i ldab le area of the s i te and height l imit . A bui lding or structure cannot 
exceed the spec i f i ed he ight l imi t or a height that would cause the build-
protect ion is bound to occur with the tremendous growth in insta l la t ion 
of solar energy sy s t ems in the res ident ia l sector especia l ly in more urban 
contexts . Fol lowing are points worth consider ing before inst i tut ional iz-
ing so lar -access protection: 
1. Does solar-access protection fall under the scope of publ ic heal th, 
safety , and welfare ; if so, does it just i fy use of police power? 
2. Does one pr ivate user have the right to restrict another private user in 
order to ga in solar-access protection? 
3. Is the a rgument of private protection of solar access as a publ ic sav-
ing s of energy jus t i f i ab le? Does a specif ic solar energy system real ly 
remove a burden upon publ ic ut i l i t ies? 
4. Is so lar -access protection inc luded under the const i tut ional guaran-
tees of equa l protection under the law and due process? 
SOLAR-ACCESS COVENANTS 
With in the PUD and subdiv is ion processes, solar-access covenants, or 
so lar - r ights covenants , can be establ ished. In effect, covenants such as 
these can provide solar-access protection to individual unit owners. The 
type of protection may vary from project to project depending upon the 
leve l of so lar -access protection required and the duration of solar access. 
When prepar ing a solar-r ights covenant, consider careful ly the desired 
durat ion of solar access , generate a complete l is t ing of the k inds of solar-
access obstruct ions, and ident ify the method of enforcing the covenant. 
The fol lowing is a typical solar-access covenant put together using infor-
mat ion from the Urban Land Inst i tute 's Residential Development 
H a n d b o o k 7 2 and G. Boyer Hayes ' s Solar Access Law.30 
Example Solar-Access Covenant 
No bui ld ing , part of a bui ld ing, or structure of any nature, no vegetation 
or l andscap ing e lement , and no other object may be constructed, erected, 
or p l an ted in such a manner as to intrude or encroach into the sky space, 
or solar window, des ignated for solar energy collection. The solar collec-
tion device or dev ices must be free of any shading whatsoever and must 
be exposed to direct solar radiat ion (that is, there must be a direct, unob-
structed l ine-of-s ight path of the sun to the solar col lect ion device for that 
period of t ime commenc ing at 9 a .m. true solar t ime and cont inuing 
through 3 p.m. true solar t ime on each day of the year. There sha l l be no 
obstruction of or interference with the necessary solar radiat ion during 
the t ime previous ly specif ied or with the eff ic ient operation of sa id solar 
col lect ion equipment or devices . In the event any bui ld ing, bui ld ing part, 
structure, vegetation, l andscaping e lement , or object of any type is 
erected or constructed, ma in ta ined or cult ivated in a manner as to violate 
the provis ions of th is covenant, then such violation sha l l be deemed a 
publ ic and private nu i sance and sha l l be subject to appropriate act ion 
and/or legal proceedings to prevent, enjoin, or remove such nu isance . 
Legal proceedings to prevent such nuisance may be commenced by the 
ing to cast a shadow beyond that of the solar fence. Figure B-l i l lus t ra tes 
a s ing le - fami ly house in area I, where the solar fence is 12 feet in height . 
The solar fence bounds the east, north, and west s ides of the site. The 
shadow for the fence was determined by 10 a.m., 12 noon, and 2 p.m. sun 
angles . Concurrent ly , the 10 a .m. , 12 noon, and 2 p.m. shadows of the 
house are wi th in the bounds of the fence shadows.5 5 a 
Solor-Access Permits 
Solar-access permits may be obta ined in order to afford opportunit ies for 
solar energy use in c i r cumstances where the basic solar-access ordinance 
is inadequate . A permit may be obtained by a property owner who intends 
to construct a solar energy sys tem or by one who a l ready has one in oper-
ation. The permit may be obtained through the normal appl icat ion pro-
cess. No permit sha l l restrict use of other property beyond the extent rea-
sonable to ensure eff ic ient and economical benef ic ia l use of solar energy 
by the permittee. 
8O 
Figure B-2 North-south 
section. 
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abstract 
The paper outlines the conceptualization, 
implementation, and experiences of a small 
southern Oregon community in attempting to 
increase the enerqy efficiency of new resi-
dential developments. The two main ordin-
ances used are 1) a city-wide solar access 
ordinance, which establishes a special 
"solar setback" in the city, and 2) a new 
development code for housing, which provides 
for powerful incentives for passive solar 
housing. Successes and insights gained from 
the experience are discussed. 
1. INTRODUCTION 
Ashland, Oregon, situated just 15 miles north of the Oregon-California border, is 
unique in several respects. It is a com-
munity in a beautiful setting, poised on the 
northern slopes of the Siskiyou Mountains, 
with a panoramic view of the Bear Creek 
Valley, and it is the home of Southern 
Oregon State College and the internationally 
reknown Oregon Shakespearean Festival. Per-
haps because of its uniqueness and the un-
usual combinations of people who live there, 
Ashland has also been seeking ways to pro-
mote a transition from conventional energy 
sources to renewable energy sources. With 
its sunny climate, one of the first sources 
of energy which the city tried to encourage 
was the use of solar energy for space heat-
ing purposes. 
Enthusiastically pursuing these efforts, 
Ashland, in 1978, made some quick changes to 
its policies, attempting to establish a 
municipal utility which would lease 
solar hot water heating equipment to homes, 
and implementing a crude solar access code, 
which simply increased the required setback 
on the north side of the building by 40%. 
Both of these actions met with dissapointing 
results. It was found that the Oregon State 
Constitution prohibited the expenditures of 
public funds for private improvements, which 
effectively prohibited the city from devel-
oping a leasing program as it had desired. 
The solar access code was dissapointing in 
its effects, requiring too great a setback 
in some cases and not enough in others to 
adequately protect solar access. 
These actions, although unsuccessful, 
led to a community desire for action and a 
belief that, through use of a local com-
munity's power to enact laws and ordinances 
governing land use, a significant impact 
could be made on the way a community's 
energy use patterns develop. In December of 
1979, the Citizens Planning Advisory Com-
mittee (CPAC) sat down to formulate laws and 
policies whicn would give good results with 
a minimum of problems. 
The city decided on an action plan which 
would do the following: 
a) Protect solar access to all properties 
throughout the city. This was deemed 
important in that the city was attempt-
ing to guarantee a reasonable amount of 
solar access so that investments in 
solar equipment could be guaranteed. 
As one participant put it: "Once you've 
made the investment in a solar house, 
shading someone's sun would be like 
cutting the utility lines or gas lines 
to a conventionally powered house." 
b) Maximize solar energy use in all new 
developments of any size in the city. 
This was to be accomplished without the 
use of mandatory measures, if possible. 
The method developed to implement these 
plans was contained in two amendments to the 
city's Land Use Development Code. The first 
amendment provided for special setbacks in 
all areas of the city which would protect 
solar access to adjacent parcels. The 
second amendment was a revision of the 
city's Land Development Code- which required 
that energy efficiency be considered in all 
phases of the development, and also pro-
vided a density bonus if deveiopers were 
willing to build passive solar housing and 
install solar hot waiter heating. The bonus 
varied directly with the efficiency of the 
units, as determined by a standardized 
system of evaluating the energy consumption 
of the proposed units. 
2. SOLAR ACCESS ORDINANCE 
The first problem to tackle was amending 
the city's Land Development Code to ensure 
solar access throughout the city. Two ex-
cellent sources were used in developing this 
ordinance, namely The American Planning 
Association's "Protecting Solar Access for 
Residential Development: A Guidebook for 
Planning Officials," and "Solar Access Law," 
by Gail Boyer Hays. While these two sources 
provided a number of excellent ideas, there 
was not any single example of a working solar 
access code which could simply be adopted 
and implemented by the City of Ashland. We 
also found that the mathematical formulas on 
which to base a solar access ordinance were 
difficult to obtain. 
CPAC and the Planning Commission wanted to 
formulate a code which would ensure a 
reasonable amount of access without greatly 
hindering existing development practices. 
The original concept was to use a simple 
approach, understood by all, and relatively 
easy to implement. However, this was found 
to be impossible to develop, as most simple 
approaches are plagued with inequities and 
do not guarantee solar access. The model 
for the code which was finally developed 
would ensure a shadow no higher than a 
6-foot high fence at the property line. 
The trigonometric formulas to regulate set-
backs by building height and the slope of 
the land were then derived by staff. 
In choosing the day and hours for which 
protection would be guaranteed, Ashland 
chose from 10 a.m. to 2 p.m. on January 
21st, since it was found that "ideal" hours 
of protection, i.e., 9 a.m. to 3 p.m. on 
December 21st, were too restrictive and 
would have been too radical a change in the 
development patterns of the city. 
It was found that even this model would 
have to be modified to take into account 
the shadow lengths generated by even one-
story buildings on north-facing slopes. As 
north slopes increase arithmetically, shadow 
lengths increase geometrically. We found 
that on north-facing slopes greater than 
10%, 6-foot hign shadows at the property 
line could not always be guaranteed and still 
provide a reasonable building height. The 
formula was modified so that the shadow 
height rose gradually from 6 feet high at a 
10% north-facing slope to 9-1/4 feet high 
at a 20% slope. On slopes greater than 
20%, the increases in the setback required 
were so dramatic that we simply decided 
that the properties would receive the same 
access as on a 20% slope. In addition, we 
had to make a provision that, if a 16-foot 
high building could not be constructed on a 
property due to the requirements of the 
solar access ordinance, the requirements for 
protection would be dropped from south-wall 
access to rooftop only access, and this 
would be guaranteed by a 16-foot high 
shadow at the property line. It was felt 
that, since properties on this kind of slope 
had such poor solar access to start with, 
the city could not guarantee complete pro-
tection in some areas. 
Placing these modifications in ordinance 
format was difficult indeed. The ordinance 
was riddled with trigonometric formulas to 
determine a setback. We of course realized 
it was impossible to expect ordinary people 
to compute several different formulas to 
find their appropriate setback. To solve 
this problem, we developed a nomograph to 
be used to determine the setbacks required. 
By drawing vertical lines through the slope 
and a horizontal line through the building's 
height, the lines will intersect at a point 
which represents the building's setbacK. 
The setbacks are read in the same way 
topographic elevations are read off a 
topographic map. An explanation sheet was 
written as well, giving step-by-step 
"cookbook" instructions on how to compute 
the setback. This ordinance was adopted 
and became effective in August of 1980, 
making Ashland the first city in Oregon to 
adopt a solar access ordinance, and one of 
the first in the nation. 
3. EXPERIENCE AND IMPLEMENTATION OF THE 
SOLAR ACCESS 0RDINANCE 
Once the ordinance was adopted, the first 
problem was to educate the public, es-
pecially the development community, about 
the solar setback, as it is called. At 
first there was some confusion, as buildings 
had been designed without knowledge of the 
code. However, as the fact that Ashland had 
adopted the solar access ordinance became 
well known, most builders began designing 
the homes on the lot with the ordinance in 
mind. It was found that, after a period of 
3 or 4 months, the number of modifications 
necessary to meet the solar setback dropped 
dramatically. 
There have been a number of effects attri-
butable to the adoption of the code. The 
first is the increase in the awareness of 
solar access issues among builders and 
developers. While initially somewhat 
resentful of being required to compute the 
solar access setback, the nomograph and 
shadow plans required by the ordinance were 
simple enough that most builders acquired 
the necessary skills quickly. Builders 
then became increasingly quite aware of 
shadows cast by their buildings and also of 
the solar access available to their proper-
ty. In addition, this seems to have in-
creased the awareness of the potential for 
solar design in home plans. Before the 
solar access ordinance went into effect, 
there were only 10 solar houses in Ashland, 
but, since it went into effect, approxi-
mately 20% of all the dwelling units con-
structed in Ashland have had some solar 
application--either solar hot water, solar 
greenhouses, or full-blown passive solar 
design. 
The problems with the ordinance are 
relatively minor, but we are considering a 
number of modifications. The use of a nomo-
graph has been the key to the success. The 
ordinance is easy to understand once the 
initial shock of having to learn a new 
skill is over. However, the ordinance that 
was adopted contained trigonometric for-
mulas. The trigonometric formulas are so 
intimidating to most people that they tend 
to give up on understanding the ordinance 
after one look. In the future, when we 
amend the code, we intend to adopt the 
nomographs by reference, perhaps incorpor-
ating the formulas in a footnote, but cer-
tainly not in the text of the ordinance 
itself. 
The second problem is that the ordinance 
needs to make some provisions for exempting 
areas which do not have enough solar access 
to warrant any solar development. For 
example, some areas in Ashland are in 
canyons which have very little sunlight in 
the wintertime. These areas do not need to 
be protected for solar access since they 
have very little appreciable solar gain. 
Thirdly, outright exemptions, we feel, need 
to be granted to areas where the north-
facing slopes are so great that the ordi-
nance does not allow reasonable building. 
Even with these exemptions, about 90% or 
more of Ashland's homes in the future will 
have guaranteed solar access. We should 
note at this point that Ashland's method 
is more complex than most cities need 
because of our complex topography. How-
ever, simpler methods can be developed for 
cities which do not have complex topographies 
and achieve the same results. 
4. PERFORMANCE STANDARDS 
The second thrust of Ashland's strategy was 
to provide for a better system of develop-
ment, one which would encourage solar 
planned unit developments rather than sub-
divisions. The city adopted a performance 
standards code to replace the subdivision 
code. Performance standards are similar to 
many cities' planned unit development 
ordinances in that they permit a very 
flexible system of development. There are no 
minimum lot sizes, minimum lot dimensions, 
or other arbitrary standards. Instead, the 
number of dwelling units is determined by 
the number of acres in the development. The 
primary concern is to retain the natural 
features and to create a pleasant residen-
tial environment, allowing for many differ-
ent types of housing and many more different 
lot sizes than in conventional subdivisions. 
Performance standards are superior for solar 
development, because the flexibility of 
performance standards allows all units in a 
development to be oriented for maximum solar 
gain during the heating season without 
regard to the arbitrary geometric pattern 
imposed by subdivisions. To ensure that the 
new performance standards guidelines would 
be widely used, most of the vacant 
developable land was placed in an overlay 
zone, which made the performance standards 
mandatory in those areas. This has created 
a significant impact on the new single-
family residential development within 
Ashland. 
The performance standards code contains 
several features which were used to en-
courage solar development. The first item 
is that one of the major "findings of fact" 
required of the developer is that "the 
maximum use is made of renewable energy 
sources, including solar, where practical." 
This means that all developments are re-
quired to address the energy use of the 
development. The developer is also required 
to make maximum use of the energy available 
from the sun. The second feature is that, 
since performance standards are based on 
density determined by the number of dewlling 
units per acre, it is relatively simple to 
allow bonuses for items which are considered 
desirable, but are not mandatory for" all 
developments. Accordingly, the city in-
cluded a density bonus section. Density 
bonuses are granted for: 
a) Energy-efficient housing (up to 40% 
increased density), 
b) Solar hot water (up to 5%), 
c) Common open space (up to 15%). 
d) Recreational facilities (up to 10%). 
e) Low-cost housing (up to 10%), and 
f) Good design features (up to 10%). 
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A maximum density bonus of 60% was estab-
lished so the developers could pick and 
choose from those density bonuses which 
they felt to be most appropriate for their 
developments. 
The energy-efficient density bonus was based 
on the expected thermal performance of the 
structure, rated in BTU's, per degree day, 
per square foot. A 10% bonus was given for 
structures which were less than 
4 BTU/DD/FT 2, up to a 40% density bonus for 
structures which were less than 
1 BTU/DD/FT 2. Most developers operating 
under the performance standards have had no 
problem receiving density bonuses of 20-25% 
using simple passive solar design. In addi-
tion to the ordinance, a set of guidelines 
was established to familiarize developers 
with the concept of performance standards 
and the benefits of passive solar design. 
These guidelines contained a simple set of 
rules that, if followed, would result in 
reasonably efficient homes. However, most 
builders, we felt, would want to design 
their own solutions. Therefore, the city 
arranged for Southern Oregon State College 
to provide, for a minimal charge ($5.00), 
a computer program which would estimate 
passive solar performance. This program, 
called PASFRAC, was developed by the Oregon 
Department of Energy for use in their tax 
credit program. The city modified it some-
what, including additional data necessary 
for processing under the performance stan-
dards code, and to date it has been used 
frequently by developers for both passive 
solar PUD's and individual, single-family 
homes to estimate the savings of passive 
solar construction methods. 
5. RESULTS TO DATE 
Unfortunately, since the passage of the 
performance standards code, the housing 
industry in Ashland has suffered a dramatic 
slow-down, because the market for financing 
is so poor, however, there have been four 
applications for projects for a total of 
48 units. All of these projects opted for 
some energy-related density bonuses. 
Twenty-eiqht of the units are in an area 
which has extremely poor solar access, being 
in a canyon full of evergreen trees. These 
opted for extra insulation and heat pumps 
as an energy-saving option and received the 
minimum 10% bonus. The remainder opted for 
passive solar design homes and received 
from between 20% to 30% density bonuses. 
It has been our experience in dealing with 
developers that the density bonus is a very 
powerful incentive. As the additional cost 
of building a passive solar home is quite 
small, the density bonus is an excellent 
incentive. The increased density has not 
affected the quality of developments, in 
our opinion, as the "base" density for 
performance standards was lower than that 
which was allowed in subdivisions. Due to 
this, projects which do not qualify for any 
density bonuses have less units than under 
the old subdivision code, while projects 
which receive density bonuses may be as 
much as 40%, higher in density than under 
the old subdivision code. However, due to 
the superior design, the apparent density is 
less, since there is more open space. 
6. FUTURE PROPOSALS FOR ACTION 
The success of the density bonus program 
has led to a number of activities. First 
of all, the overall impact of this 
program is now being assessed. We estimate 
that approximately 80% of the housing 
built in Ashland will be built in the 
P-overlay zone in the next 20 years. 
Most of these developments will choose 
the density bonus option. Therefore, 
this simple act has made a significant 
impact on our future consumption of non-
renewable energy resources. This success 
has inspired the city leadership to 
develop a comprehensive energy plan, now 
in draft form. This plan calls for several 
new initiatives: first, to extend the 
performance standards density bonus con-
cept to multi-family as well as single-
family housing, and, secondly, to establish 
a 10-year payback standard for energy 
conservation in commercial and industrial 
developments. This concept would require 
that an analysis be done for each develop-
ment so that all energy conservation or 
solar options which have at least a 
10-year payback or less can be implemented. 
This is not a density bonus, but a mandatory 
requirement. 
Additional bonuses are being considered in 
multi-family, commercial, and industrial 
developments so that the city can offer 
incentives for outstanding performance by 
developers. In addition, the city is 
developing a comprehensive conservation 
program for weatherization of its housing 
and commercial building stock, as well as 
a subsidy program for solar hot water. 
Funding for these programs will come from 
the Bonneville Power Administration, from 
whom Ashland will be buying electrical 
power as of February, 1982. 
7. CONCLUSION 
Several conclusions can be drawn from Ash-
land's experiences. The first is that 
solar access is an essential ingredient to 
any community serious about developing solar 
energy as an alternative. Without assur-
ances that access can be protected, the 
successful, widespread use of solar energy 
cannot be assured. Indeed, it has been our 
experience that many banks will not loan on 
a solar house unless solar access can be 
guaranteed. Secondly, communities should 
look to their development cocas, whether 
conventional subdivisions or nonconventional 
performance standards or PUD codes, to 
develop no-cost financial incentives 
through density bonuses. The cost to the 
community is small and the benefits in terms 
of energy conservation are large Thirdly, 
a community's power to make significant 
changes through a number of planning and 
zoning related codes is very significant. 
C o m m u n t i e s should seriously investigate 
these alternative routes as ways to increase 
their community's energy efficiency in the 
future. 
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Abstract: 
As u t i l i t y c u s t o m e r s are forced to spend a h i g h e r 
portion of their budgets for basic energy n e e d s , they w i l l 
have f e w e r d o l l a r s for o t h e r goods and s e r v i c e s . L o c a l 
b u s i n e s s e s w i l l thus receive fewer c o n s u m e r d o l l a r s at the 
same time their own e x p e n s e s for energy are i n c r e a s i n g . 
B u s i n e s s e s w i l l pass on t h e i r utility costs to their 
c u s t o m e r s in the form of h i g h e r p r i c e s , f u r t h e r eroding 
c o n s u m e r p u r c h a s i n g p o w e r . M u n i c i p a l g o v e r n m e n t s w i l l raise 
taxes to c o v e r their i n c r e a s e d c o s t s . H o u s e h o l d income w i l l 
thus be cut even m o r e , f u r t h e r d e p r e s s i n g the l o c a l b u s i n e s s 
e c o n o m y and the e c o n o m i c s t a b i l i t y of the c o m m u n i t y . T h u s , 
c o m m u n i t y energy problems are also c o m m u n i t y e c o n o m i c 
p r o b l e m s . 
C o m m u n i t y Energy P l a n n i n g is a process by w h i c h 
c o m m u n i t i e s can a d d r e s s the e n e r g y / e c o n o m i c issues at the 
l o c a l l e v e l . This report looks at two s c e n a r i o s of p o s s i b l e 
f u t u r e s for M a r y s v i l l e , K a n s a s , B u s i n e s s - A s - U s u a l and the 
Soft Energy P a t h . The B u s i n e s s - A s - U s u a l a p p r o a c h , w h i c h 
relies on n o n r e n e w a b l e energy supply systems and c u r r e n t 
e n e r g y / e c o n o m i c t h e o r i e s , is shown to lead to s e r i o u s 
h o u s e h o l d and c o m m u n i t y e c o n o m i c p r o b l e m s . The Soft E n e r g y 
P a t h , i n v o l v i n g the use of c o n s e r v a t i o n and r e n e w a b l e energy 
t e c h n o l o g i e s i m p l e m e n t e d through a g r a s s r o o t s p r o c e s s of 
c o m m u n i t y energy p l a n n i n g , o f f e r s M a r y s v i l l e the best hope of 
m a k i n g the t r a n s i t i o n to an e q u i t a b l e , d e m o c r a t i c and 
s u s t a i n a b l e society in the P o s t - P e t r o l e u m a g e . T h e s e two 
s c e n a r i o s , first d e v e l o p e d during an energy study of 
M a r y s v i l l e in the f a l l s e m e s t e r of 1982 at Kansas State 
U n i v e r s i t y , are s u m m a r i z e d in this r e p o r t . 
Based on these s t u d i e s a C o m p r e h e n s i v e E n e r g y - B a s e d Land 
Use Plan is d e v e l o p e d . S p e c i f i c design p r o p o s a l s for land 
u s e , h o u s i n g , c o m m e r c i a l , i n d u s t r i a l , and m u n i c i p a l 
d e v e l o p m e n t are included to i l l u s t r a t e the Soft Path a p p r o a c h 
to C o m m u n i t y Energy P l a n n i n g . It is c o n c l u d e d that by 
i m p l e m e n t i n g such a C o m m u n i t y Energy P l a n n i n g P r o c e s s 
M a r y s v i l l e could not only c r e a t e a more e c o n o m i c a l l y s t a b l e 
future for i n d i v i d u a l h o u s e h o l d s and the c o m m u n i t y as w h o l e , 
but it could also become a g r e e n e r , f r i e n d l i e r , and b e t t e r 
place to l i v e . 
A l t h o u g h M a r y s v i l l e , K a n s a s provided the s e t t i n g for 
this p a r t i c u l a r s t u d y , the g e n e r a l p r i n c i p l e s upon w h i c h this 
p r o p o s a l is d e v e l o p e d can be t r a n s f e r r e d to o t h e r c o m m u n i t i e s 
as w e l l . H o w e v e r , each c o m m u n i t y is unique in its s t r u c t u r e 
and s e t t i n g . In o r d e r to keep the process of C o m m u n i t y 
Energy P l a n n i n g w i t h i n the c o n t r o l of the l o c a l c i t i z e n s , 
each c o m m u n i t y would have to identify its own p r o b l e m s and 
d e v e l o p a p p r o p r i a t e s o l u t i o n s to the e n e r g y / e c o n o m i c p r o b l e m s 
based on t h e i r needs and o p p o r t u n i t i e s . 
